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SURFAGE WATER SUPPLY OF HAWAII J ULY 1,
1919, TO JUNE 30, 1920. '

AUT'HORITY FOR INVESTIGATION S.

This volume contains results of measurements of the flow of
‘certain streams and ditches in the Territory of Hawaii made during
the year ending June 30, 1920.  The investigations leading to the
report were made by the United States Geological Survey in coopera-
tion with the Territory of Hawaii, under the general sanction of “the
organic law of the Survey (Stat. L., vol. 20, p- 394), Wlnch contams
the following p&ra.gmph ‘ i

Provided, That this officer [the Director] shall have the dxrectlon of the geologlcsl
survey .and the classification of public lands and examination of the geological
‘structure, mineral, resources, and products of the natjonal domain, . .

As water is the most abundant and most valuable of the mmera;ls
the 1nvest1gat10n of water resources is authorized under the provlslon
for examining mineral resources. The work has been suppqrted si.pce
the fiscal year ending June 30, 1895, by appropriations in successwe
sundry civil bills passed by Congress under the followmg item:

For gaging the streams and determining the water supply of the United Stams
and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources. j

The legislature of the Territory of Hawaii approved on March. 22
1909, “An act to promote the conservation and. development of. the
natural resources of the Temtory,’.’ thh provided. .in substnnoe as
follows: A special tax of 2 per cent shall be levied, assessed, and col-
lected annually on all incomes in: excess of . .$4,000; and. all amou,nts
so collected shall constitute a special fund to be expended only for
the encouragement of immigration and the conservation of natural
resources in the proportion of three-fourths for immigration and
one-fourth for conservation. The conservation fund shall be used
for the development, conservation, improvement, and utilization of
the natural resources, and shall ‘be available for expenditure at such
times and in such manner as a board of three persons appointed in
accordance with section 80 of the orgamc act shall, with the approval
of the governor, determine.

An act of April 26, 1911, amended the or1gma1 act 80; 88" to extend
it until December 31, 1913. "

. On April 4, 1913, the governor of the Territory of HaWah approved
the’ followmg acts prowdmg (act 56) for the’ Qreatxon ;msi Iginte-
. 1 .



2 SURFACE WATER SUPPLY OF HAWAII, 1919-1620,

nance of a division of hydrography under the board of agriculture

and forestry, and (act 57) appropriating the revenues from water

licenses for the fise of the board of commissioners of - agnculture and

forestry toward forest protection: and hydrographlc surveying. \
Section 1 of act 56 reads:

The board of agriculture and forestry is hereby authornzed to create and maintain
a division of hydrography for the investigation and determination of the water
resources of the Territory by the gaging of streams and rainfall and other means,
in cooperation with the United States Geological Survey or otherwise, and in
furtherance thereof to take over and exercise-the functions of the Territory in the
conduct of the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect July 1, 1913.
Section 1 of act 57 reads:

All revenues derived from water licenses issued by the Territory diring the period
beginning July 1, 1913, and ending June 30, 1915, whether by way of rentals or-other-
.wise, shall constitute and be held as a special fund in the trea,sury of the Territory
to be disbursed on warrants of the auditor'issued on approved vouchers of the presi-
dent of the board of commissioners of agriculture and forestry. Such moneys shall
be apportioned and applied from time to time by the board of eommissioners of
agriculture and forestry, acting with the approval of the governor, equally between
the division of forestry and the division of hydrography to the. following general
purposes, and not otherwise:
" 1. For the protection of forest reservations, established or sot apdrt according to
‘law, against damage by fire, animals, and otherwise by means of fences and any
other means whatsobver, and for the expenditures of the division of forestry.

2. For the development and maintenance of the hydrographic survey throughout
the Territory.,

Each voucher a,ga,mst gaid fund ghall demgnate the general purpose for Whlch it is
drawn.

-~ Section 2 prov1des ‘that this act also shall take effect July 1, 1913.

" ‘Since’ June 30, 1915, ‘the’ furds for ‘theé use of the dihsmn of
hydrog'raphy have beeﬁ suppl‘ied by successiVe appropnatrons from.

_the general fevenues of the Territory. A N
'On March 23, 1917, the following act by the legislaﬂttre of ﬁhe
Temtory of Hawan wa.s approved
. . ACT 27. Co - . .

"‘Smcmion’ T, Thé' division of hydrogn‘aphy, ‘authotized 'by and 'created phrsuant to
‘section!483 'of thé Revised Laws.of Hawaii, 1915, is hereby transferréd, tdgethet with
-alk the materials, equipment, and isupplies nbw under the control of the division or
,of the board,of commissioners of agriculture and forestry for, tb,e division, to the
commissioner. of pubhc lands.

SEc. 3. The cotfimissioner of pubhc lands shall have and exercise the samé powers,
(duties, and jurisdiction with respect to said dlvmiOn ag are’ nov}r exeremed by the
‘bosrd of commissioners of agriculturé and ‘forestry. e '

Sec. 3. All unexpended balances of appmpnanons heretofore g:nade .fOI md d;vwon,
‘the expendijture of which is now. by law vested in the hoard of commipsionexs of

cu]tu and foreg ng ‘are hereby transferred to thé commmsmne;' of pd 110 lands
warici thi'e pehdﬁu’re hereof vested in said commissicher. ' ARSI

SEc: 4. This act shall take effect upon its approval.
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COOPERATION.
GOOPEBATION WITH THE TERRITORY OF HAWAIL:

Under the authority conferred by the Federal and Temtorml
legislation, the Director of the United States Geological Survey and
the governor of the Territory of Hawaii entered into a cooperative
agreement, dating July 1, 1910, for “the gaging. of streams and
the determination of the water supply of the Territory of Hawa;r 71

The principal features of this agreement are: .

1. The United States Geological Survey assumes the responsrbxhty
of gathering, analyzing, and publishing the data.

2. During the progress of the work all notes, maps, and data
gathered as a result of field studies are at all times open to inspection
by the representative of the Territory, and if they are not satise
factory the agreement can be terminated.

3. Accounts for payment of salaries, travel, and subsxstence, sup-
phes, or other expenses necessary to the completion of the work shall
be rendered in the manner required by the laws. and’ regulatxong of
the contracting parties, snd vouchers shall be preferred to either
party for payment accordrng as it may be eonvenlent or. accor(fmg
to the balance remaining in the respective allotments.

4. The cost of pubhcataon is borne entirely by the Geo’logwa.l
Survey

Unless otherwise stated all data have been collected ‘and are
published under this cooperative agreement with the Ternt.ory, of
Hawaii, which has borne from 60 to 80 per cent of the cost thereof.

Until June 30, 1913, the Territory of Hawaii was represented in
the cooperation by the Board of Conservation; from July 1, 1913,
to March 23, 1917, by the Board of Commxssmners ‘of Agnculture
and Forestry, and since this date by the Commmsroner of Pubhc

Lands.
OTEEB CQO?ERA’I‘ION

Special : mv&sblganons have been madeé in ooqperatmn “with, - the
Hawaiian department..of the United States. Army, the-¢ity .and
county of Honolulu, and private persons and corporations, under
one of the plans indicatéd in the following paragraphs:

1. Expense of work; equipmient, or installation pmd entrrely or
in part by the cooperating party or by direct reimbursement, to the
field men.

2. Records collected by emponees of o coopemtmg pa,rty but
under supervision of and by methods of the Survey: " -

3. Assistance given in the collection of records, such* as furmshmg
trwﬂsPortatmn subsiscenee*or equipmett. - B

) " The United States Geqlogical Survey ‘also coppemted with the Territory of Eswa{i ln mapp;ng several
fslands. 'Phe whole of the islands of Katiai and Oshwand a patt of thisislind-of Hawaii hisvelieeh mapped.
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4. Records furnished by a cooperatmg party, collected by his
methods .and under his supervision.

Cocperatlon in the collection of records fcr whose accuracy respon-
sibility has not rested with the Survey has been a,cknowiedged in the
descriptions of the stations. Special acknowledgment is due to the
following individuals and companies cooperating under plans 1, 2, and
3: Island of Kauai—Hawaiian Sugar Co., Makee Sugar Co., Kauai
Electric Co., Waimea Sugar Co., Llhue Plantation Co Kekahé.
Sugar Co., and Princeville Plantation; Island of Oahu—WUnited States
Army Constructing Quartermaster Department and Wahiawa Water
Co.; Island of Maui—Wailuku Sugar Co., Pioneer Mill Co., Olowalu
Sugar Co., Honolua Ranch, and Edst Maui Irrigation Co. -

SCOPE OF WORK.

The investigations of the surface waters of the Territory are
not complete nor do they include all the streams and ditches that
Jnight advanta,geously be studied. They include, however, as' many
of the streams and ditches on the five larger islands as the available
appropriations would allow. It is essential that records of stream
flow should be kept during a period of years long enough to determine
within reasonable limits the range of flow from the maximum to the
minimum. The length of such a period manifestly varies for- dif-
ferent streams. Experience has shown that the reccrds should be
kept from 20 to 30 years.

In the performance of this work an éffort is made to reach'the
highest degree of precision posslble with a rational expenditure of
time and money. In all engineering work there is a point beyond
which refinement is needless and wasteful, and this stafement applies
with especml force to stream—measurement ‘work in Hawaii. It has
been found, however, that it is possible to obtain data which are
sufficiently accurate, although many of those presented in this report
are for periods too short to yield ‘definité conclusions.

'Special intensive investigations of the discharge of many streams
which are of major importance for domestic water supply, power,.and
irrigation have been made.

Investlgatlons f ditch seepage and other losses, in many localities,
were made in co peratlon with the Umted States Army and private

corporations.
|

; DEFINITION OF TERMS.

The volume of \wa.ter flowing in a stream-—the “run-off’ or “ chs-
charge’—is expresséd in various terms, each of which has become
associated more or less definitely with a certain class of work. These
terms may be divided into two groups: (1) Those which represent a
rate of flow, as. “second-feet,” “gallons per minute,” “gallons, per
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day,” “minet’s inches,” and “run-off in second-feet per square niile,”

and (2) those which represent the actual quantity of water, as “‘run-
off in &epthﬁﬂ inches,” “million gallons,”- and ‘““acre-feet.” They
may be defined as.follows:

“Second-foot” is an abbreviation for cubic foot per second, and is
the unit for the raté'of discharge of water flowing in a stream 1 square
~ foot in cross section at a rate of 1 foot per second. It is generally
adopted as the fundamenta.l unit in the measurement of ﬁowmg water
and is the “natural” unit, as the foot and the second are the units
used in ma.kmg the physma.l determinations.

“Gallons per minute’ is generally used in connection with pumpmg
and city water supply, the United States gallon of 231 cubic inches
bemg the unit. of quantity and 1 minute the unit of time.

The “miner’s inch” is the unit for the rate of discharge of water
that passes through an orifice 1 inch square under a head which varies
locally. It is commonly used by miners and n‘nga,tors throughout
the West, and is defined by statute in each State in which it is used.
, “Second-feet per square mile”’ is the average number of cubic feet
of water flowing per second from each square mile of area dramed on
the assumption that the run-off is distributed ungformly, bqth as
regards time and area.

“Run-off in inches” is the depth to which the drainage area would
be covered if all the water flowing from it in a given period were con=
served and uniformly distributed on the surface. It is used for com=
paring run-off with ramfall which is usually expressed in depth in
inches.

An “acre- foot” is equlvalent to 43,560 cublc feet, a,nd is the qua,n-
tity required to-cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.

. In the Termtory of Hawaii the unit most commonly used in meas—

uring water, is the ““million gallons.” This is used with two mea,n-
ings—(1) to indicate a rate of flow and (2) to express an a,ctual
quentity of water. In the former sense “million gallons per day”
is mferred .1,000, 000 gallons ‘being taken as the umt of qua.ntlty and
24 hours as the unit of time. With this meaning the term is gen-
erally used in connection with pumping and n'ngatmn In the latter
sense “million gallons” a8 an absolute qua.ntlty is used in the meas-
urement of storage ca,pamtles of reservoirs.
. The following convenient approximate relations exist between
second-feet, million gallons per day, and acre-feet: 1 second-foot
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals
about 3 acre-feet;.and 1 second-foot equals approxlmately two—thlrds
million gallons per. day 4
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“Man’s water” is an irrigator’s term also in common use in Hawaii.
It signifies the amount of water that one irrigator can properly handle
in the field. It varies greatly, being dependent upon the condition of
the furrows, the age of the crop, and the skill and mdlvaduahty of the
irrigator.
- EXPLANATION OF TABLES. .

. For each current-meter gaging station are given, in general, the

following data: Description of station, list of discharge measureiments,

table of daily discharge, table of monthly and yearly dlscharge and
run-off in acre-feet and million gallons.

All rates of flow are expressed as million gallons per day. -

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of thé relation of
gage height to discharge, covering such points as shifting channels
and backwater; also information regarding diversions which decrease
the total flow at the measuring section. Statements aré also made
regs,rdmg the utilization of the water, the maximum and mmlmum
stage and dlscharge, and the accuracy of the data. '

The discharge-measurement table gives the results of the dxscharge
measurements made during the year, 1ncludmg the date, name: of
hydrographer, gage height, and discharge in second-feet and mllhon
gallons per day.

-The table of daily discharge gives the discharge in million gallons
per day corresporiding to the observed gage height as determined
from the ratmg table, the number of significant figures used va,rymg
with the size of the discharge.

In the table of monthly discharge the column headed “Maximum”
gives the flow for the day when the total discharge fof the day was
greatest Obviously, this does not correspond to the rite of flow
at the crest of the flood, which is given under the heading “ Extrémes
of dlscharge L1kew1se in the column, “Minimum,” the quaninty
given is the flow for the day when the total dlscha,rge for the day was
least. The columns headed “Mean” give the average flow in million
gallons per day and in cubic feet per second during the month. ' The
“Total in million gallons’ 'and “Total in acre-feet” given ifr ‘the
coluinns under these heads are computed from' the mean &scharge
in million gallons per day.

OWlng to the volcanic formation of the Hawaiian Islands there is
s0 wide a ‘'diversity in the character and porosity of the rocks‘ of the
dra.mage basins that the determmatlon of a general rélation betWeefn
rainfall and run-off is"of no value. For this reason mformatmn con-
cerning drainage areas has been omitted in the various 'station "de-
seriptions.
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends (1) on permanence of
the relation between discharge and stage, (2) number, accuracy, and
distribution of discharge measurements, and (3) on the accuracy of
obsérvatw&s of stage and mterpretatlon of data.

The accuracy recorded in the station description is based on the
aecuracy of the rating curve, the reliability of the gage-height record,
the range of the fluctuation in stage, and knowledge of local conditions.
The use of “excellent,” “good,” “fair,” or “poor,” indicates that
the probable errors are within 5, 10, 15, and 25 per cent, respectively.

It should be borne in mind that the observations in each succeeding
year may be expécted to throw new light on data already eollected
and published. ‘ ,
. ' DIVISION OF WORK.

The data were collected and prepared for publication under the
direction of James E. Stewart, district engineer, Honolulu, Hawait,
by Max H. Carson, office engineer, W. V. Hardy, R. D. Klise, H. A. R.
Austin, ‘B. F. Rush, Reid Jerman, A. H. Wong, E. E. Goo, John
Kaheaku and Shiro Takabayashi.- The manuscript has been pre-
pared by Max H. Carson and reviewed by E. D. Burchard.

GAGING-STATION RECORDS.
ISLAND OF KAUAI e

WAIMEA RIVER NEAR WAIMEA, KAUAI

LocAtioN.~—250 feet above ford and 2 miles north of Waimea.

REecorps avamasre.—July 9, 1910, to October 31, 1919, when station was discontinued.

Gaage.—Vertical and inclined staff installed October 5, 1911; read by Miss Kikuyo
Yokotake. July9, 1910, to October 4, 1911, staff gage about 1 mile downstream.

DiscHARGE MEASUREMENTs.—Made by wading or from footbridge.

CHANNEL AND coNTROL—One channel at all stages; straight for 400 feet above and

. 800 feet below gage; banks high; bed of stream sandy. Control composed of sand,
gravel, and boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.91 feet at 6 a. m,
October 28 (discharge, 298 million gallons per day, or 461 second-feety; minimum
stage recorded, 4.31 feet at 6 p. m. September 6 (dlscharge 0. 4 mllhon gallons per
day or 0.6 secdnd-foot).

-1910-1919: Maximum stage recorded 18.8 feet at 4.30 p. m. January 25, 1916
(discharge, computed from extension of the rating’ curve, approximately 10,700
million gallons per day, or 16,600 second-feet); channel practically. dzy at times,
as all water is diverted above. .

Diversions.—Large number of diversions above statmn

ReavraTioN.—By.diversions.

Osszer oF #rATION.—To. determine dlscharge below all dlverszons. . ,’l}emtcrg pwns
land and water. . Data of value in connection with flood. Jproblems.

UrtLizarioN.~—All water passing this station is wasted, as none is dlverted below

Accuracy. —&ps»ge;d:,scharge relation probably permanent July 1 to October 31 when

. Stationwas discontipued. Rating curve well defined. Gage read to hundredths
twice daily. "Records good. T,

|2
-* . A AN VT
3



8 SURFACE WATER SUPPLY OF HAWAII, 1919-1920,

Drischarge medsuremenits of Waimea River near Waimea, Kouai, during:the, year ending

June 30, 1920.
- Discharge
- Gage -

Date. | - Made by— : .| height Aion: -

- (fe%. Second— Million

. foot. galions

per day
July 23 | Shiro Takabayashi........coiceeeeerrieinmrnoremeaccaraeannean T 4.84 15.4 | - 10.0
Aug. % |..... A0uveernannnnensmsoie et DRSS 452 51 3.3

Daily dwcharge, in million gallons, of Waimea River near Waimea, Kaum, Jor the year
nd'mg June 30, 1919. :

Day. July. | Aug. | Sept. | Oct. Day. July. | Aug. | Sept. | Oct
2.9 6.6 2.4 1.4 52 65 1.8 1.8
2.6 4.4 5.0 1.6 24 59 1.5 1.6
2.6 30 1.8 1.6 4.8 2.9 12 1.8
2.0 16.8 1.0 1.5 2.3 2.6 1.0 1.6
1.9 1.9 1.0 1.7 76 2.1 1.0 4.0
1.9 1.9 .6 67 60 22 1.3 5.6
1.6 1.8 2.4 6.2 9.7 ‘7.0 1.4 2.6

16.4 1.4 9.7 2.7 7.6 4 171, 1.4 + 3.8
27 12| 151 1.6 6.2 49 1.6 25
73 1.4 39 1.4 3.4 22 2.2 2
88 1.9 6.2 1.9 2.7 5.4 2.8, 6:6
79 1.8 2.9 6.6 2.0 2.8 1.3 5.6
84 1.8 2.8 3.6 1.7 2.0 1.2 151
79 1.7 2.4 2.2 35 L8t 12 7 .
64 1.5 2.0 1.8 21 L6 1.2 14.0
SR 100 L9 fel 5.8

Ménthly discharge of Waitmea River near Waimea, Kauai, for the year ending June 30,

1920.
Discharge. Total run-off.
Month. Million gallons per day. R N
Second-feet| Million Acre-
(mean). gallons. -+ feet.
Maximum. | Minimum.{ Mean.
July ........................... 88 1.6 27.2 2.1 . 83| 2,500
August..... 71 1.2 12,7 - 19.6 394 1 210
September . 151 .6 8.39 13.0 252 112
October...... . 151 1.4 13.9 21,5 431 1,320 R

The period..... I PO, ORI F TN S AP 1,920 5,800

KEAUAIKINANA STREAM NEAR WAIMEA, KAUAL

LocatioN.—About 1 mile east of Kokee, 12 miles north of Waimea (20 miles from
Waimea by road and trail), and 200 feet above Kokee-Mohihi trail. :
RECORDS AVAILABEE.—July 1, 1919, to June 30, 1920. Mmcellaneous measurements

1911-1916. \
GageE.—Stevens continuous water-stage recorder. ’
DiscHARGE MEASUREMENTS.—Made by wading or from cable suspended at the g'a.gé
CHANNEL AND CONTROL.—Rocky boulder-strewn bed and high rocky banks. Contrel
composed of large boulders. Subject to shift at high floods.
ExTREMES OF DISCHARGE.—Maximum stage recorded, 5.25 feet at 5.30 p. m. Det
" cember 3 (discharge, 135 million gallons per day or'209 second-feet), minfmim
stage recorded 1.67 feet at'9 a. m. December 1" (dmcharge, .27 mﬂlion ga.l]ons
per day or 0.42 second-foot).



. . ISLAND OF KAUAL - . .. .+ : 9

Diversions.—None. : L

REeauLaTION.—None.

OssECT OF sTATION.—T0 determine feasibility of high-level (3,100 feet) diversion to
serve semi-arid Territorial lands now idle on account of lack of water.

UrmuizaTion.—After it reaches Waimea River low-water flow is used for power and
irrigation.

ACCURACY. —Stage-dxscharge relation not permanent. Rating curves fairly well
defined between 0.4 and 14 million gallons per day, used July 1 to March 18 and
March 19 to June 30. Operation of water-stage recorder satisfactory except as
noted in footnote to table of daily discharge. Records fair below 14 million
gallons per day when water-stage recorder was operating.

Discharge measurements of Kauaikinana Stream near Waimea, Kauat, during the year
ending June 30, 1920,

. Discharge.” ,'
Date Made b; h(;iaft '
ate. e by— 2
- (feet). | Second- | Miliion
feet.

per day.

1.70 0.5 0.3

1.95 1.6 1.0
1.93 1.45 .95

2.76 20.8 13.4

2.4 4.2 2.7

: 1.92 .95 6

June 12 | M. H L R 2.08 2.2 1.4

Daily discharge, tn million gallons, of Keuaikinana Stream near Watmea, Kauat, for
the year ending June 32, 1920.

Day. July. | Aug. | Sept.| Oct. | Nov. | 2e. | Jan. | Feb. | Mar. | Apr. | May. | June.
1....... [ P 0.5 1.2 0.3 0.3 0.3 4.2 4.4 1.7 2.1 1.0 1.1
R .7 4 .3 3.0 2.8 4.2 1.5 1.8 1.0 1.0

.5 .4 3] 25 2.6 4.4. 1.4 1.8 1.0 .8

.4 .4 .3 8.5 2.5 3.8 1.4 1.8 .9 .8

.4 .4 I 2 P 2.3 3.4 1.3 1.7 .8 .8

.4 .9 .5 26 3.3 2.8 1.8 .8 .8

4 .5 2.1, 21 3.4 4.3 1.7 .8 .7

.4 .4 B 4.6 3.5 11.3 1.6 .8 .6

2.8 .4 .5 8.2 3.2 2.8 1.6 .8 .6

cevanen .4 .7 10.3 3.0 4.8 1.5 .8 .6

3 .4 4.2 3.5 3.1| 16.0 1.5 .8 1.1

0.6 .4 .3 9. 2.8 31| 25 1.3 .8 2.1
1.1 4 .3 .6 |. .| 4.6 2.6 | 16.6 1.3 .8 2.1
1.3 4 .3 .5 0 7.7 2.5 4.9 1.3 .7 1.5
1.3 -2 .3 .4 4.3 | 42 2.4 3.8 1.3 .7 1.1
1.1 AR .3 .4 1.8| 50 2.5 3.1 1.2 7 1.0
.6 .6 . .3 -4 1.7 50 2.2 2.7 12 .8 .8
.5 4. .3 3 1.4 65 2.1 8.6 3.2 1.2 .8
2.1 4 .3 B 11 28 2.1 13.6 1.7 1.1 .6
4.2 L5 .5 .3 .00 17.3 2.2 5.2 1.4 .8 .6
1.3 1.6 |ocenc.. 5 .3 9| 18.6 2.2 3.1 1.6 8 .5
.7 8 ... . .4 .61 14.0| 185 2.0 4.2 3.0 .8 .5
61 577708 24| 5( 180 0.8 20| 60| 34| .8 .5
.5 .4 .3 .6 .6 3.4 8.7 2.0 5.2 1.7 L1 .5
.6 .4 .3 .6 .5 2.5 7.4 3.5 6.9 1.5 1.0 .5
5 .4 .3 .4 4| 10.1| 14.6 5.6 4.0 1.3 1.0 .4
.4 .4 .3 4 .4 3.9} 10.1 2.2 29| 1.2 .9 4
5 .4 .3 .4 .3 8.4 .6.5 1.9 2.6 1.2 .8 .4
.9 4 .3 .4 -3 3.5 6.0 1.7 2.4 1.2 50 4
.6 -4 .3 .3 .3 7.4 5.1 feaeeeed] 2.2 1.0 4.2 4
.5 [%: 3} PO I 3 PN 4.7 4.5 [.u..e Lo 21l 1.5 feevnann

NOTE. —Rmorder not ab matalled July 1—11 and not worlﬁ roperly August 2-10, Sept. 10-22, and
Dec. 5-18. Discharge esg mated in million gallons per day as f gws mﬂ 1-11 and’ Aﬁg. 10, 0.5; 'Sept.
10-22, 0.4; Dec. 5-18, 1.5. Estimates made by comparison with flow of adjacent sireams.



10 SURFACE WATER SUPPLY OF HAWAII, 1919-1920,

Monthly discharge of Kauaikinana Stream near Watmea, Kauai, for the year ending
June 30, 1920.

Discharge. . Total run-off.
Month. Million gallons per day. .
Second-feet | Million Acre-
(mean). #allons. feet.
Maximum. | Minjmum. | Mean. B I
L7 3 S 4.2 0.4 0.82 1.27 | 25. 4 78
Augast e 1.6 .3 .53 .82 16.3 50
September. . 2.6 .3 .49 .78 14.6 45
October 2.4 .3 47 .73 4.5 45
4.2 .3 .61 .94 18.3

25 .3 4.34 8.71 134 413
65 2.3 | 15.0 23.2 466 1,430
5.6 1.7 2.91 4.50 84.5 259
25 1.3 5.63 8.71 174 536
3.4 1.0 1.66 2.57 49.9 153
5.0 7 1.13 1.75 35.0 108
2.1 .4 .80 1.24 24.0 74
65 .3 2.89 4.47 1,060 3,250

v

EKAWAIEKOI STREAM NEAR WAIMEA, KAUAL

LocaTion.—3 miles noritheast of Knudsen’s mountain house and 21 miles by road
and trail from Waimea.?

RECORDS AvATLABLE.—April 13, 1909, to July 11 1917, and July 1, 1919 to June 30,
1920. No record of value after December 17, 1916, until July 2, 1919. :

GagE.—Stevens continuous water-stage recorder, installed August 4, 1919; Staff

* April 13, 1909, to May 26, 1910; Friez water-stage recorder May 26, 1910, to
October 11, 1911; Barrett and Lawrence water-stage recorder October 11, 1911,

 to August 4, 1919.

DiscHARGE MEASUREMENTS.—Made by wading or from cable suspended near tra.ﬂ
crossing 300 feet downstream.

CHANNEL AND CONTROL.—Omne channel at all stages, straight for 100 feet above and
below station; banks high and wooded. Control composed of rock ledge and
boulders. Shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 8.69 feet at 3.50
a. m. March 19 (discharge, 569 million gallons per day or 880 second- feet); mini-
mum stage recorded during the year 1.22 feet at 8.30 a. m. November 5 and 10.40
a. m. December 2 (discharge, 1.5 million gallons per day or 2.3 second-feet).

. 1909-1920: Maximum stage recorded during period of record, 15.2 feet De~
cember 18, 1916 (discharge not determined); minimum stage recorded in No-
vember and December, 1919.

Diversions.—None.

REeeuLaTION.—None.

OBsEcT oF staTioN.—To determine feasibility of diverting flood water into hlgh-
level (3,100 feet) ditch to serve Territorial lands now idle on account of lack of
irrigation.

UriLizarion .—After it reaches Waimea River, low water is used for power and i 1rn-
gation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined below 10 million gallons per day and fairly well defined up to 30 million
gallons per day. Operation of water-stage recorder satisfactory after August 4;
unsatisfactory prior to that. Reeords good after August 4. Only fair prior to
that. :

* This statement supersedes distances previously puyblished, as the station hasnot been moved.
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12 SURFACE WATER SUPPLY OF HAWAII, 1919-1920,

« Monthly discharge of Kuwaikor Stteam near Waimea, Kdiios, for the year ending

June 30, 1920,
Discharge. Total run-off,
Month. Million gallons per day.
Second-feet| Million Acre-
R (mean). gallons. feet.
Maximum. | Minimum. { Mean. - R . to
[ 3 PO 10.0 15,5 311 g51
54 2.2 7.99 12.4 - 248 U780
48 16 6.23 9,64 187 | 574
22 fevaeene 5.24 8.11 162
© 381 1.5 5.960 8.66 168 1 - 516
96 1.6 19.5 30.2 603 1,860
129 9.0 36.2 56.0 1,120 3,440
.98 3.8 7.44 | . 1LE 216 | . 662
138 3.2 43.8 67.8 1,380 4,170
¢ 63 4.1 1.7 18.1 351 2,080
24 2.7 4,95 7.66 153 471
30 2.3 6.97 -10.8 - 209
138’ L5 13.9 o5 5,100 | 15600

WAIAKQALI s'rnm N‘EAR WAIKEA, K.A:D'AI. .

Location.—150 feet below Kokee-Mohihi trail,: one-fourth mile below . Walakoah

- = Camp, and 12 miles northea.at of Wa.lmea (22 miles irom Walmea by road s.nd
trail).

Rnconns AVAILABLE »—-April 13, 1909, to December 4, 1912, and .Iuly 1,. 1919 ‘to
June 30, 1920. Occasional measurements 1913 to 1917 repotted as mlsceihmeous

GacE.—Stevens continuous water-stage recorder msta,]led July 80,1919. Staff gage.

~ April 13, 1909, to December 4, 1912. :

Discuarer MEASUREMENTS.—Made by wading or from cable suspended near the
trail.

CHANNEL AND CONTROL. *-Cha.nnel a series of pools with mud md silt bottcvm divided-
by rapids of boulders and cobblestones. ‘High sloping baziks covered with. ferns
and underbrush. Control, large houlders; not subject to shift. - C e

EXTREMES OF DISCHARGE.—Maximum stage recorded during ‘the. year 7.34 feet . at

* 4.20 a. m. March 19 (discharge, 216 mi'lhon gallons per day or 334 second-feet);:
. minimum gtage recorded during the yegr.1.19 feet at 10 2. tn. - December 2 (dis~
charge, 0.49 million gs.llons per day or 0.76 second-foot).
1909-1920: Maximum stage recorded -during peried of récord, in 1920. Mini
mum stage, recorded, 1,45 feet (old staff gage), quember 29, 1909 (dmchmge,
0.4 second-foot or 0. 3 mllhon -gallons per day) ’

Diversions.—None.

RE&UI;ATION;——N one.

- OByger 6F sTATION.~To detétthe femblhty of dwerﬂmg ﬂoéd' wqtgr mw hlgh-”
level (3,100 feet) ditch to serve Territorial lands now 1dle on account of Iack of
irrigation.

UmmnizaTion.—After it reaches Waimea River low water is used for power and irri-
gation.

Accuracy.—Stage-discharge relation permanent. Rating table well defined between
0.5 million gallons per day and 15 million gallons per day. Operation of water-
stage recorder satisfactory. Records good.
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T4 SURFACE WATER SUPFPLY OF HAWAIL, 1919-1920,

Momthl diseharge of Waiakoali Steam near ] Watmea, Kends, for $he year ending Fume 30}
V. 19295t e . ;

Discharge. " Total run-off.
Million gallons per 48 ., . |gooond.feet| Million Aot
Maximum, | Minimum.| Mean. | (mean). | gallons,
.......... sl 208 314 6.0
5. .6 . AL
7.2 6 1% Led] o i',.g\\,’éi .
5.8 Bl v0s 1vea| ?
5.9 N 1.9 ‘15| - 3%
33 % 482 T8 19!
51 2.3 13.8 2.0 421
8.2 19 Zo) Caml o gl
38 e 9.80 15.2 3
6.4 16 2.60 w2l - Tmay
5.2 10 1.43 2.21 43
JTAL o8k, LT W) el
51 31 . oB.8s P 565 1,340

Noze.—Discharge for Jialy estimated from flow of adjacent streqms. | L L
EOAIE STREAM AT ELEVATION 3,700 FEET, NEAR WAIMEA, KA.UH

LQCATION —4 miles;east of Mohihi station, 1 tilebelow: wampa, and 13 miles north- .
east of W:umea (27 milés by trail from Waiméa by way of- Kokee). .
RECORDS. AVAILABLE.—July 1, 1919, to June 30, 1920.
GaAcE.—Stevens continuous water-stage, recorder installed September 5, 1919.
Dmcnumz MEASUBEMENTG ——Made by wadmg ot from*cable 200 feet upstréam fmm
' gage.
CHAN’NEL AND CONTROL. —Channel covered wu;h boulders a’nd cobblestones and
- flanked by steep high banks; straight for 100 feet above and 400 feet below.station.
! Conitrol is bedrock across stream forming fow falls. nght énd is low and blocked
- 1 by .cobblestones and boulders which may shift slightly. ’ " Control i8 too wide to
_ . be very sensitive at low stages.
Exrreszs OF DISCHARGE.—Maximum stage recorded, 3.30 feet at 4.50 p. tn. Décemn-
ber 3, 1919 (discharge, 1,250 thillion galjons per day or 1,930 second-feet); min-
' mum’ stage recorded, 0.39 foot at 12.30 a. m. September- 28, 1919 (discharge, 1.3
.+ million gallons per day or 2.0 secomd-feet) . .
DivErsions.—None. . L . ) D ' b
RfcuratioNn.—~Nome. : : ‘ .-
‘OzsECT 'OF 8TATION.—To determine amount of ﬁood water available for af,orage for
" use in irrigating high-level lands above Waimes and Kekaha.
Urmizarton.—After it reaches Walmea Rl?el‘ loy water is uaed ior power and i 1m-
gation. - ‘
ACCURACY. ——Stage—dlscharge relation permanent Ratmg T:m've fairly well deﬁned
ot Eetween 2 and 400 million gallona per day Operatlon of water—stage reconier
satisfactory. Recordsgood R B A - A

Discharge measurements of Koaie Stream at elevation 3,700 Jeet, near Waimea, Kauai,
during the year endmg June 80, 1920.

Discharge
G:

Date. Made by— height Million

v (feet). S‘;ggzxd- gallons

| per day.
Oct. 15 | 8Bhiro Takabayashi 0.39 31 2.0
Dec. 13 |..... d0.c.eoien... .45 5.9 3.8
Jan. 24 | J, E. Ste .58 5.6 3.6
Mar. 10 Shiro Takabayash.\ .70 16.3 10.5
B T~ 2 R T S PP 55 4.2 2.7
June 13 | M. H (8- o+ T 94 52. 3.5
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NoTE.—Sept. 1~5 recorder, ndt yet installed. Dec. 813 and May 3-7, clock run down. Discharge esti-
mated in million gallons per day from comparison with flow of adjacent streams as follows: Sept. I-5, g;
Dee. 813, 3.3; May 3-7, graph estimated. IS et

.Monthly discharge of Koate Stream at elevation 3,700 feet, near Waimea, Kauai, for the
) ‘ year ending June 30, 1920.

Dischargs.

_ Month. Million gallons per day.
S L RETE NS R N Second-feet| Million | , -Agre.
b . (megan). | gallons.' | #ébt:“ -
Maximum, | Mintmum. | . Mean.'. R
et w839 13 | esm } L TOR
ceeeenans . 6,45 9,98 200 614
L4 7.14 1.0 214 857
19 - 5.65 8.74 175 %
1.8fe 831 12.9 249

- L9 14.6 2.6 1,390
v 2El 265 R 823 250
C L8 4.5 6.98 131 &

1.8 3.4 48.6 973 2,
.2.2.f 8.44 13.1 , 253 o
i 1.8 250 0 401 i, . 80,2 246
19 ‘830 | . 13.6 | 264 §0
W LA L1 | .. 17.2 | 4,980 12,50
o Estimated by compprlson with flow of adjacent streatos. . - | :  u u, - -
. . b ‘ W L P J - . 1 Lt B
: R A S e
. L . ¢ - . [ FE oo a5
! - -
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16 SURFACE WATER SUPPLY OF HAWAIL, 19191920,

Vv WAIALAE KIVER AT ELEVATIO’H a,m ‘FEET, NEAR wmu. KAUAL

LocatioN.—2 miles below swamps and 15 miles by trail northeaet of Waimea by
. _way of Gay’s “mountain house.

RECORDS AVAILABLE. ~—January 26, 1920, to June 30, 1920 at present site and August 1,
1910, to January 25, 1916, at old site about 2 miles downstream from present

N location.

Gace.—Stevens continuous water-stage recorder.’

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND ‘CONTROL.—Channel rocky boulder strewn bed w:th steep high banks;

"+ straight for 300 feet above and 100 feet below statlon. Control, solid rock shoulder

. " about 15 feet below intake. :

EXTREMES OF DISCHARGE.—Maximum stage recorded 3.01 feet at 3.30 p. m. March 22,
1920 (discharge, 278 million gallons per day or 430, second-feet); minimum stage

" recorded 0.75 foot at 1 a. m. May 17, 1920 (dlscharge, 2.4 niillion gallons per day,

or 3.7 second-feet).

Diversrons.—None.

ReceurarioNn.—None.

OBJECT OF 8TATION.—To determine amount. of flood water avaxl&ble for storage for use
in irrigating high-level lands above Waimea and Kekaha.

UrmizatioN.—After it reaches Waimea River low water is used for irrigation.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 4 and 70 million gallons per day. Operation of water-stage recorder
satisfactory. Records good.

Discharje measurements of Waialae River at elevazwn 3,700 feet, near Waimea, Kouat,
during the year ending J'u'ne 30, 1920.

‘Discharge.
g "Made b heﬁz'h}
Date. e by— Lt
Y Ueet). | Second- | Miton
feet. per day.
Jan, 26 | J. E. SteWalteeee e eeiieeeraneeaancanaceemancanmnncsaanssans 1.00 8.0 5.1
© "Mar. 10 | Bhiro Takabayashi....cuceiinerconaceesmaccrensmcacncacencecen 1.64 84 41
‘May 23 ..... L L, o .90 4.5 2.9
June 14 | M. H. Oarsan ................................................... 1.23 21.7 14.0

Daaily discharge, in million gallons, of Watalae River at elevation 3,700 feet, near Waimea,
. Rauai, for the year ending June 30, 1920,

Day.| Jan. | Feb. | Mar. | Apr. | May. | June. || Day. | Jan. | Feb. { Mar. | Apr. | May. | June.
+8.6 2.9 4.0 3.2 3.3 3.3 4.4 3.8 2.6 28
3.4 2.71 14.0 3.2 3.0 3.2 7.1 3.5 2.5 26
8.4 271 21 ... 2.9 3.0{ 39 33 2.6 6.4
3.3 2.T| 45 2.7 3.0 46 6.4 3.4 4.4
3.3 2.7 9.0 {oueen.n 16.7 3.0 8.5 4.7 8.1 4.0
8.4 371 59 ... 5.8 | 21.... 30| 10.0| 58| 31| 3.6
3.3 4.8 4.7 3.1 4.2 || 22.. 3.0 54 13.3 3.7 4.1
3.2 33 4.1 3.0 3.4 51 23.. 3.0} 59 6.7 4.3 2.4
3.1 6.4 3.8 2.8 3.2 |t H.. 3.2 15.3 4.8 5.6 N:]

308 17.0 3.7 2.9 6.4 || 25... 3.3| 2 4.6 3.7 3.5
40 16.4 3.6 2.8 16.1 || 26. 3.3 | 12.2 4.1 4.4 3.4
6.9| 99 3.4 2.9 -18.9 1| 27. 8.2:].. 82 3.6 4.2 3.4

- 4.4} 46 3.4 3.0 15.3 || 28.. 3.0 6.4 3.6 3.4 7.5
3.7 7.4 3.6 2.7 12.8 §| 29.. 2.8 5.1 3.5 8.3 7.2
3.4 5.3 8.7 2.7 6.9 1 30....] 3.8|....... 4.6 3.4 4.8 4.4

3l....] 3.6 .c..... 4.2 |o...... 35 jeeenune

Norte.—May 3-8, clock run down; discharge estimated at 3.2 million gallons per day.
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Monthly discharge of Warialae River at elevation 3,700 feet, near Waiméa, Kawai, for the
year ending Jumne 80 1920. -

N S . Discharge. - Total run-off.
Month, .
Million gallons per day. Sepond-feet| Millen | Acre-
(mean). gallons. fest.
Maximum, | Minimum.| Mean.
24.8 76
135
550 1,710
238 k¢
103 318
232 712
1,290 3,960

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, KAUAIL

LocatioN.—Half a mile above confluence with Waimea River and 10 miles north of
Waimea.

REecorps AvarLaBLE.—December 31,1915, to June 30, 1920. Data from December 19
1916, to June 30, 1918, have been revised in Water-Supply Paper 515.

Gage.—Gurley printing water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTEOL.—One channel at all stages: straight for 120 feet above and
200 feet below gage; right bank sloping and brushy; left bank vertical and clean.
Control composed of boulders, shifting.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 5.56 feet at 4.30
p. m. December 3 (discharge, about 1,160 million gallons per day, or 1,790 second-
feet); minimum stage recorded, 0.69 foot 11 p. m. December 1 to 10 a. m. De-
cember.2 (discharge, 2.9 million gallons per day, or 3.7 second-feet).

1915-1920: Maximum stage recorded, 6.55 feet at 10.30 p. m. December 18, 1916
(discharge, approximately 1,700 millions gallon per day, or 2,630 second-feet);
minimum stage recorded, December, 1919. .

Drversions.—None.

RecuraTioNn.—None.

Ossrcr oF sTATION.—T6 determine discharge above all diversions. Territorial land
and water leased to Kekaha Sugar Co.

UrrtizaTion .—Water used for m'lgatmn of sugar cane, rice, and taro and for domestic
supply.

Accuracy.—Stage-discharge relation not permanent. Rating curves fau‘ly well
defined, used as follows: First curve July 1 to December 2.and January 16 to
June 30; second curve, December 3 to January 15. Operation of water-stage
recorder satisfactory except as noted in footnote to table of daily discharge.
Records fair.

Discharge measurements of Waialae River at elevation 800 Jeet, near Waimes, Kaum,
during the year ending June 30, 1920.

, Dischiarge.
- G 'e' - LA
" Date. Made by— height - Million
e - (fee). ,|,59208d" | gallons
N | per day.
0931 10 |0 " 6.5
e V Hiasd ."1.01 lgg D 7.(75
3 aP . . .
Shiro Takaba A 03| me| -1
..... 80,000 © L) om0
Jan. 28 | J. E. Stewart..... 1.25 22, 14.5
lA(gr. 27 | Shiro Takabayashi.. .84 | 8.81 U, 57
T 2 ooei@0ueemreniaasaannaneeneneeerans i Jdo w13l el a0
June 28] M. H. CarSon...cuceecreaseccacecnnae rnecenens eveeseeanacnan © 80 -8y FR
an b A Il I e - . bl .
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Duily discharge, in.. mzllwn gallons, of Waialae River at elevation 800 feet, neer Wmun
Kauai, for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
, 581 181 13.0| 7.2 @21 30} 12.2| 10.7| 41! 7O 4.7
5.3 13.6 ] 11.2| 58] 56101 i.2| 99| 40/ 114 3.8
30| 78] 10.4| 52| 8.6|318 94| 94| 3.8 28 3.5
4.4 6.4 10.4| 7.2| 6.2 8 86| 88| 3.8| 36 3.2
3.8| 64| 76| 53| 7.0 33 88| 83| 87| 17.4 12.9
36| 62! 94| 122219 30 23 9.4 40 10.1[. L1
.36]| 55| 13.2| 6.8] 42 17.6 | 48 9.1] 64| 70/ 5.3
371100 17.8] 5.2 12,1 13.4| 154| 7.8 30 5.6 |- 4.0
58| 83| 50. 4.5] 10.4 | 48 24 7.2] 1211 50. 3.4
125 6.6 16.1] 47| 78| 45 56 6.8 17.9| 47 3.8
55| 86| 60| 14.8| 26 6.4 33 |.16.8| 4.5 12.7
47| 6.4 1L5| 91} 17.2| 13.4| 17.5| 77 1.2 19.4
44| 56| 66| 68| 141 42 1.0 | 50 4.1 19.6
52 50| 5:24 53( 125 93 7.81 13.8 . i.l, 18.6
14.8| "47] 45| 45| 1231310 68 83| 42 11.8

21 4.5 44| 40| 10738480 6.2( 64| 42f..... 27

9.4 44| 41| 3.6 11.8]19% 581 7.7 41l...... 28
62| 44 40| 34| 120 58 56| 23 38 |....... 12.6
55|..41| 38| 32| 100 36 53] 50 1644.......]. 6.8
4.8 44| 07| 30| 92| 37 52! 148 81 |....... 5.2
145} 200 60| 83| 32| 86| 67 4.8 128 10.6 ). 4.2
9.4] 94| 50| 62| 35| 84| 46 471 37 18.1]. 6.8
91| 64/ 45| 56| 65| 86| 2 4,71 61 4.2 (. 10,4
66| 55 47| 9.6 1.4| 84| 23 45| 19.3| 81 5.8
56| 48 68] 10.7| 58| 7.8 2.0 44| 25 8.2 © 4.5
52| 45| 52| 64 52| 75|20 52| 200/ ‘58 ; 4.1
6.8| 44| 44 148 52| 75| 17.1| 50 126] 50 70 3.7
1.3 41| 41| 43 44| 84| 151 47| 121 5.0 6.2
171 40| 4.5 22 3.6 16.5]°13.5 4.4 &I ‘58] 1.2
81| 40 70| 96| 3.4 36 12.4 | oo 9.3 ceaneee] 9.9 6.4
7.4| 3.8]....... 7.0 |ceen... 200 1.2 ..... 6.21....... 6.2 |.c.....

1 N ARl i

NOTE.—Apr. 28 to May 24, recorder not working. Discharge estimated in mﬁﬁ«m ga}lons .day as

follows. Apr, 28-30, 4.8; May 1—5 4.5; 6-10, 4.0; 11-15, 3.6; 16-20, 3.0; 21-24, 6.5. {bﬁ- by com-
arison with records for Waialae River at elevation 3 700 fest, and with récords for two sﬁatiohs on Koale
iver. .

Monthly discharge of Waialae River, at elevation 800 jeet near Wmmea, Kaum Jor the
year ending June 30, 1920.

Discharge. L :ﬂ,‘o'ig)al rqn-oﬁ.
Month. 113 : - {r
. Milli day.
on gallons per .ay Second-feet Million | . Acre-
Maximum, | Minimum. | Mean. (mean). | " gallons. | feet.
3.6 10.6' 16.4 328 | 1,010
38 811 125 251
41 8.78 13.6 | %3 808
g'g 1§'62 la"i - g; 1330
) 145 '
sp) &2l gf) il e
8 . . 5
4.4 807 12.5 7933 '718
37 187 | . 289 581 1,
11 10.1 15.8 308
............ 4.9 | 7.52 151 462
33 9.35 14.5 280 61
3.0 15.6 2.1 5,700 17, 500

KEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAL

LocATIoN,—800 feet below intake and 85 feet below Kekaha Sugar Co. ’s weu', 8

miles by trail north of Waimea. o
RECORDS AVAILABLE.—October 26, 1917, to June 30, 1920. Staff at Fl‘uﬂe No. ,4

one mile below intake, March 18, 1916, to August 2, 1917; Welr, 85 feet abg»ze

present site, November 8, 1907, to June 30, 1915.-
Gace.—Vertical staff read by Manuel Arruda.
DISCHARGE MEASUREMENTS.—Made from upper end of covered section of chtch
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CHANNEL AND coNTBOL~Ditch: about’ 9 feeh wide-cut in soft Java rock; siraight
for 100 feet above and below gage.. Control iz cancrete-lined section of ditch and
probably permarient.

ExXTREMES OF, DISCHARGE. —Maximum stage recorded during year, 3.50 feet 6 a. m.
and 7 p. m. May 30 (discharge, 65 mﬂhon gallons per day, or 101 second-feet);
water occasionally shut off.

.1907-1920: Maxinum stage recorded, 20} ifiches on weir, April, 1910¢discharge,
66 millien gallons per.day, or 102 second—feet)‘“water occagionally shut off.

Diversrons.—Ditch diverts part of flow of Wainea River.

RzecuraTioN.—By head gates.

Osiecr oF statioN.—To messure water diverted from river by ditch. Land and
water owned by Territory and leased to Kekaha Sugar Co. - .

UruizarioNn.—Water used for irrigation of sugar cane and for domestic supply

Accuracy.—Stage-discharge relation practically permanent. Two rating: curves

used; one used July 1-31 and one used August 'l to June 30. Both curves. well
defined above 10 million gallons per day. Gage read to hundredths twice d&ﬂy
Records good for all stages.

Discharge measurements of Kekaha ditch at camp No. I, near Wamwa, Kauai, dumng
the year ending June 30, 1990.

Discharge.
. T A . T i Gage A
Date. Made by— ?iei%t Second- Lgilliou
: R Toet. ;ger day.
July 17 | Shiro Takabayeshi..ov.ovovvnnineninineiinnnnin.., ¢ 2,801 74 47.5
Au;sgr. 22 |..... do........ m ............... 3.30 92 toE9
Oct. 29 {..... do ............................... 3.34 ). 984 .. 60
Dec. 31 |..... T 3,20 . 86, 56
P e £ 1A ¥
I. o aba; 3 . 44,
Moy 24 | o, yas ..... FECAENEEE IO -
June 28 M.H. Carson.....c.coeivocicncnennnpann 2281, . 48 ..28.5

Daily discharge, in million gallons, of Kekgha dv,tdt at No.gl nay' Wmmga Iﬁwas
Jfor the year ending June 30%250 o " * ’

)

Day. July. | Aug. | Sept. | Oct. | Nov. Dec, | Jair.: EFia‘b.' Mar.'{ “Apr. 'Mai.‘ June,

I. 36| 62| 2] 30{ 2| B | B | M} - 86| a8} a4
2. 31 59 (. 56 31 28| 40 38 59 asg 56 35 31
3. 31| 40| °51] 30 30 3 | 5 | 803y 62| 8]
4. 20| 35| 51| 34| 20| 158 48 By By e 30
5., 27| 35| 31| 20| 27| 158 62 50 35| 62| BE| 45
: 2l g sl 2 s ogw | s oseom
8. BB B8 B 28R 8 @ Ll e
9.0 | a5 enf. 30| e2| .| 62| i8] e2{. 40| ‘el 3
64| 40| 62| 28 5| gl 6 | 56| 62 40| 32| 40
61 4| 4 2 621 158 62 58 621 38| 3 5

58] st 34| 51| 82| 1580 62| e)oa|darl ;| 8

53| 28| 30| 34| 451 B | 62 B e ¥ Bl

64| 30| 28| 28] 37| 4 | 62 53| e2| 37| % 62

64| a8| 27| 24| 32|50 | 46 | .48} .42 .87 30| 58

64| 62| 26| 23| 20| 45 | 1L8| 45} 62 37| 30|, 53

a7 48] 26! 23| 28|45 [0 @[ s9f 37| "2 59

36| 85:0 260 23| 26| 45  ILO[: 434 . 62| . €21 34 53

71 45| u| .| 2| 43 43| ez| 62 40| 37

6. 62| 28| 38| 24|38 |. 40| el | BB

.6al -2 26| 40| 26 35" sl 64/ e B A

58 51 26 29 51 | 84 ©o38( el 82|’ 38 ‘35

58| 38| 28| 20| 4| 6 38| 62| 62| 35| '3

42| 32| 24| 51| 53} 5 37| 62| . 62| 51 34

39( 20| 40| 4| 38| 38 37| 62| 51| 48 3l

8, 2| 2| 32| 3|4 ... 62| 62| 45| 45 30

42| 26| 23| 28| 30| 5 | 100] 53| 62| 40| 40 30

58| 26| B| 62| 28| 50 | 48 62| 40| 38| @

64| 26| 2B| 62| 26| 62 | 59 62| 38| 37 48

50| 24| 20| 43 2| 62 | 59 62| 37| 85 35

“| Bl 35 |oeeannn 62 | 3 | 3 e I

Nore.—No discharge for days for which discharge is not given.
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Monlhly discharge 'of Kekaha ditch at camp No. t; mear Wemrm, Kaum, far the year
ending June 30,'1920.

Discharge. X Total rup-off.
. Month. | Million gallens per day. e o .
S d-f Miltion Acre-
(mean). gallons. - fest.
Maximum. | Minimpum.| Mean. ) . L
64 27 47.1 72.9 1,460 4,
62 2 39.2 80.7 1,220 3,
62 p] 36.6 56,6 1,100 3,370
62 23 35,5 54.9 1,100 3, 3!
62 24 38.1 58.9 1,140 3,510
62 7.9 40.6 62.8 1,210 700
62 2.8 48.8 75.5 1,100 3,370
82 37" 50. 5 78.1 1,460 4, 4
62 35 57.1 88,3 1,770 - 5,430
62 37 49.1 1 76.0 1,470 4,520
65 29 36.1 55.9 1,120 -3,
62 29 41.0 63.4 1,230 3,710
The period (356,% days). 65 |. 2.8 43.2 66.8 15,400 47,200

EKEKAHA DITCH BELOW TUNNEL NO. 12, NEAR WAIMEA, EAUAIL?

LocaTioN.—7} miles below intake, 2 miles by trail from Waimea, and half a mile
below diversion for Waimea domestic supply.

REecorps AvaLaBLE.—April 7, 1908, to November 30, 1914, and July 20, 1916, to
June 30, 1920.

GagE.—Vertical staff.

DISCEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Channel cut in lava rock; fairly straight in vicinity of
gage. Control is old wooden weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.56 feet-March
26-28 (discharge, 49 million gallons per day, or 76 second-feet) minimum water
shut off December 6 and 7 and January 19-27.

1916-1920: Maximum stage recorded, 4.0 feet March 1-2, 1919 (discharge, 53
million gallons per day, or 82 second-feet); minimum, water shut off occasionaily.

DiversioNs.—Small amount is diverted above station for domestic supply and occa-~
sionally for irrigation of rice and taro.

REeguraTiON.—By head gates.

OnsEcr or sTaTION.—To determine discharge above first important lateral, also
determine ditch losses between intake and station. Territorial land and water.
Important in connection with proposed homesteads.

UriLizaTioN.—Water used for irrigation of sugar cane, rice, and taro, and for domestic
supply.

Accuracy.—Stage-discharge relation changed slightly August 9. Rating curves well
defined from 10 to 50 million gallons per day, used July 1 to August 9 and August
10 to June 30. Gage read to hundredths once a day. Records good.

8 Published as “Kekaha ditch at weir below tunnel No. 12, near Waimea, Kaudi,” in Water-Supply
Paper 318 and as “Kekaha ditch at tunnel No. 12, near Waimea, Kauai,” in Water-Supply Papers 336
and 430. .
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Discharge measuréments of Kekafm ditch below tunnel No. 12, near Watmea, Kovas, during
the year ending June 80, 1920.

Discharge,
Gage -
Date. i Made by— helﬁlt : .
(feet). | Second- Mallllhon
feet, | BBIODS
* | per day.
July 3.52 60 39 .
Aug. 2 2.14 3.5 25 .
Nov. 2.05 35 22.8
Dec. 1.35] - 205 13.2
Jan. 3.40 78 50
} —.05 S X .08
Feb. 2.62 5 | %
Mar. 3.20 3 5
Apr. 3.34 3 47
8y 2.24 4.5 27
5 2.7 56 36
June 2.84 52 33.9

Daily discharge, in million gallons of Kekaha ditch below tunnel No. 12, near Wazmea,
Keuas, for theyear-ending June 30; 1920.

Day. July. | Aug. | Sept. | Oct. | Nov, | Dec¢. | Jan. | Feb. | Mar. | Apr. | May. | June.
34 421 44 | 43 . 34 44 31 32
34 42 | 44 34 43 32 44 31 29

<34 39} 34 27 43 31 44 29 | 27
33 39| 4 43 31 446 1, 29 26
33 37| 36 25 43 31 46 27 27
33 37.4 37 43 43 31 46 25 46
27 36 | 34 39 - 37 43 44 27 34

341 41 41 43 43 39 27 29
28 37| 48 25 43 44 37 29 29
45 30 48 34 43 44 37 29 26
45 39 4 23 43 44 36 7| 44
45 39 39 43 44 36 27 44
44 46 | 25 32 46 44 34 26 46
44 46 | 24 29 46| .44 L 34 26 46
44 46 | 24 23 44 44 34 26 46
44 48| 24 20.0 20| 44 2.3 39 46 34 26 43
37 431 23 21 32! 46 3.9 39 46 34 26 44
31 46| 23 18.7 251 37 .9 37 48 36 2| 4

31 46| 23 19.4 271 36 |....... 36 46 46 37 37
42 39| 21 | 2 20| 38 |.-..... 34 48 44 31 31
42 38| 25 18.0 251 34 34 48 44 29 29
45 39 24 29 44| 39 .34} 48 4 20{ 27
37 37 2 31 25| 41 36 48 44 29 36
34 27 19.4| 37 39} 39 34 48] 44 26 34
34 26| 23 41 24| 31 48 43 41 29
33 24| 23 29 29| 41’ 50 43 [ 39 2
31 241 21 24 27| 43 50 36 41 27
31 24 22 43 26| 48 50 34 34 29
45 24| 23 44 25| 48 48 32 31 39
39 24| 26 39 24| 48 46 32 44 39

. 39| 2af...... 31 |ee..... 48 44 |ecuennn 43 |oeuennn

NoTE.—No discharge for days for which discharge is not given,
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Monthly discharge of Kekaha ditch below tunnel No. 22, near Waimea, Kaugl, for. the year
ending June 36, 1920. .-

Discharge. Total run-off.
Month. Million gallons per day.
. Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.
B 2013 AU 45 27 37.0 57.2 1,150 3,520
e O Bl S| o BRI R el 3R
T 3 3 3
Orctober. . 44 18.0 30.1 46.6 94| - 2,880
ovember. . ....... 48 22 33.0 51.1 ' 3,040
ber (29 days) 50 20.0 36.9° 5.1 1? 70 3,280
January (22 days).... - 48 | .9 34.7 53.7 64 2,%?(} .

February.....ccocueeipmnann.. 46 34 39.8 61.6 1,180 3,540
Marth..oooiernnineiiinencnnaa, 50 31 43.4 | - 67.1 1,340 4,%

April .. 46 32 39.7 61.4 1,190 © 8,
May. 44 25 31.0 48.0 |-, 91|, - 2950
June . 46 26 - 34.9 54.0 1,050 ¢ 3,210
The period (355 days)... 50 .9 '35.6 55.1 12, 600 38. 800

1
™

WAIMEA DITCH NEAR WAIMEA, EAUAIL -

LocatioN.—14 miles below intake, at lower portal of tunnel No. 22, 2s} miles north of
Waimea and 13'miles below old station.

RECORDS AVAILABLE.—March 20, 1916, to June 30, 1920, at preeent site. November
4, 1911, to September 30, 1913, at old location at ditch intake. Station was
reestabhshed February 28, 1916, but there was nio gage - helght reazdlng untll Maich
20, 1916.

GagE.—Vertical staff.

DISCHARGE MEASUREMENTS.—Made from foot plank 10 feet below gage

CHANNEL AND CONTROL.—Clean channel about 4 feet wide ih solid rock.

EXTREMES OF DISCHARGE.—1916-1920: Maximum stage recorded, 1.50 feet at 7.35
a. m. November 11, 1919 (discharge, 8.4 million ga.llons per day, or 13.0 second-
feet); minimum stage recorded, ditch occasionally dry.

Drversrons.—Ditch diverts from Waimea River.

REeGULATION.—None.

OBJIECT. OF STATION.—To determine amount of Territorial water diverted for Waimea

¢ plantation (fee simple land). .

UriLization.—Water used for irrigation of sugar cape a.nd for domestic supply.

Accuracy.—Stage-discharge relation practically . permanent. Rating curve well
defined above 1 million gallons per day. Ga,ge read ‘to hundredths.twice daily,

Records good.

Dzscharge measurements of Waimea ditch negr Waimea, Kaum, during the year endmg
June 30, 1920.

Discharge.

G e
Million
(ieet) ySefgggd- gallons
> | per day.

Date. Made by—

(=4

EESERBRRZR
PODRB e
OO =t D b O
000000 03 03 00 00
BRPSTINWA Y
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Norte.—No discharge for, days for which discharge is not given.

et

Monthly discharge of Waimea ditch near Waimea, Kauai, for the year ending June 3, 1920.

Acre-
feet.

f

§5348543883

4,190

Total run-off.

Million

1,360

Second-feet
(mean).

Discharge.

Millicn gallons per day.
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.EAMENEHUNE DITCH NEAR WAIMEA, RAVAL - C .

LocaTron.—200 feet below wire suspension \bndge across Waimea River and 2 mlles
above Waimea; reached by wagon roed up right side of Waimea River.

RECORDS AVATLABLE.—OCtober 9, 1911, to- October 31 1919 when station was d;ls-
continued.

Gage.—Vertical staff on right bank; read by Uki Takata. o ‘ S

DisCHARGE MEASUREMENTS. —Made from plank. * )

CHANNEL AND CONTROL.—Straight for 50 feet above and 30 feet below gage; mud
bottom. Stage-discharge relation affected by growth of gm.ss and weeds in chan-

~ nel; current sluggish.

Emenns OF DISCHARGE.—Maximum stage. recorded during year, 1,24 feef at 6 a. m.
October 6 (discharge, 4.8 million gallons per day, or 7.4 second-feet); minimum’
stage recorded, 0.60 foot at 7 a. m. and 6 p. m. July 4 and ‘6 p. m, September 20
(discharge, 0.9 million gallons per day, or 1.4 second-fee)s -

1911-1919: Maximum stage recorded, 1.98 feet at ¢ a. m. August 4 1918 (dxs—
_ charge, 12.1 million gallons per day or 18.7 second-feet), ditch occa&onally dry.

DiversioNs.—Diverts from Waimea River. ¢ : A .

REGULATION.—By head gates. ' '

OBjEcT OF sTATION. To determine amount of water diverted by dxtch which xmgates
rice and taro in village of Waimea. . .

UrtizaTion.—Water used for irrigation of rice and tare: © -, -

Accuracy.—8tage-discharge relation not permanent. Ratmg ‘curve poorly deﬁned.
Gage read to hundredths twice dally Records poor.

Discharge measurements of Kamenehune ditch nedir Wamwa, Kaum, dunng the year
ending June 0, 1920. o

4

Discharge.
oo o [ RTINS ‘G celeonget ot 2eoa,
Date. . Made by— heisxt Millio
N \ -, L 4 e ,‘({opt).’,l,.,‘g’,%@. .gaflo
eet. perday
Juvy 1s W, V. Hardy. ................... 0.78 2.7 175
Aug, 25 | Shiro Takabayashi.. S .84 3.5 2.3
L. - , L N4

Darly &zscharge in 'rmtlwn gallons, qf Kamenehtépw ditc}t near Waimea, Kauat, for the
year ending June 30, 1920."

Day. July. | Aug. | Sept. | Oct. | July. | Avg. | Sept: eciff
= . r . N H ")l
S - . Ry ESA A
22| Le| 23] ar 2.7  %6| “2r{uiing
2.0 16 3.3 2.2, 2.7 33| BTG
1.4 3.5 2.4 2.4 2.8 231 B8] %Q
.9 2.7 1.4 2.2 281 - 22| L3> §
L7 21 1.4 2.2 | 84| 20| B3| T 2Y
Le|. 18| 12| 40l 2. 28| 28| - 17 . 28
IS IS IO -
-~ 28| Le| 33 L8l 2400 550 38 e 53
3.0| -1.6 2.4 1.8 || 25... 2.0 2.8 2.0 3.0
3.4 2.0 1.8 2.0 || 26.. 1.6 2.6 2.0 3.2
3.5 1.6 1.6 2.3 27.. 1.2 2.1 1.9 2.4
3.3 1.4 1.8 2.8 || 28.. 1.1 1.6 L7 3.8
3.3 1.3 2.0 2.5 29... 3.6 1.3 1.8 3.4
3.0 1.5 2.0 2.0 | 30.. 3.5 1.8 2.0 2.5
31.. 2.8 11 feeeenens 2.0




L. 1 ISLAND OF-KAUAL: . - 4 . 2%
Monihly discharge of Kammqﬁzme ditch near. Waimea, Kam, Jfor.the year, MM Jung

S 80, 1920,

Discharge. .| . Totalrun-off..

Month.e- .|+ |Milliengallomsperday. . |go. i reet i -+ Acre~
' - i (mean). m - feet.

Maximum, | Minimym. | Mean. - C

' / 46 3.81 6.3 224
;o215 3.33 | -68,5 . 208
1L95 3.02 58,6 180
2,43 3.76 75.3 o3
R Piia 850,

MAPEPE mm A‘l‘ KOU’LA,W ELEELE,! KLXTAI.

LOCATION‘ —-Immedmtely bebw junction with Manuahi Stream, 500 feet below slphon
at Koula and 5 miles north of Eleele. .

Recomps avamasre.—May 13, 1917, to June 30,1920, ' August 16, 1910; to December
15, 1916, at old site halfa Imle above present gage.

GacE.—Vertical staff gage read by D. E. Horner. Friez water-stage recorder at old
gite carried away by flood of December 18, 1916. ]

DiscHARGE MEASUREMENTS.—Made by wadmg at gage. ..

CrANNEL AND donTROL.—Boulders and gravel; shifting in ﬂooda One channel at
all stages; straight for:1,200 feet above and 300 feet below. station. Left bank,
: high and steep; right bank low and sloping and suh]ect to overflow at high stages.
" Banks covered with brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 8.90 feet at 5 p-m.

.. Janbary 15 (discharge, 2,550 million gallons per day, or 8,950 second-feet); mini-
mum stage recorded, 0.42 foot &t 5 p. m. March 2 (dischatge, 7.6 million gallons
per day, or 11.8 second-feet), |
© 1910-1920: Maximum stage at old station above inflow of Manushi Stream’
‘oceutred Peécember 18, 1916 (water-stage recorder and .shéktay carried awaysbyt
flood and stage not recorded (discharge in excess of 5,000 million gallons per day);
minimum stagé recorded, 0.95 foot December 30 and 31, 1913 (discharge, 7.1 mil-
, Hion gallons per day, or 11 second’ féet).

DiversioNns.—Hanapepe chtch and a pmall ditch for, Arrigation of rice divert part of
“flow above gpdtion.

REGULATION. —By diversions only., ¥ -0 U aw. i

OBJpc'r or sTATION.—To determine dlscharge of stream at. boundary between fee
: ‘simple land above and Territorial land below. .

U:l‘mz.&non —~Part of fiow diverted for irrigation of sugar cane, rice; and taro.

Accthcv —Stage-discharge relation not permsnent, but shifts confined - mﬂuu
narrow liinits. Rafing curvés, fairly well defited between 10 and 200 ml’ien
.- gallons Per day used July 1 to- January 16 and January 17 to June 30. Gage mu'!x
‘to hundredths once daily. Becord.s fair. ,f ! o

Dtsdmrge nwusurmm of Hcmapepe River at Koula near Eleele, Kauaz, durmg tfw
i ., ‘year ending June S0, ;920. o
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%6 SURFACE WATER SUEPLY OF ‘HAWAIL, 1910-1920,

Daily dmharge i million gullons, of Hanapepe River at Koula, near Eleele, Kaugi,
g the ymrindhglrlcw 30, 1920. ' g SO

Day: - | July. | Aug. | Sept. | Oct. | Nov: | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
f PN @ 123 23 | ;" f ‘18 1. 98 - 16.6| 7.8( 856 | 8.6 8.9
2 Q] 45 | | 26 41 1,180 16.2| 14.8| 76| 116 | 886 8.6
3 *30 23 | a0 2350 17.1| 16| 79| 88 84| 86
4 23 45 22" 123 | 18.0 |"T1.1{ 7.9 [1,450 83 9.4
5. % |47 |20 | 3 82 15.8 ' 10.8| 86| 99 8.5 158
2 .04 | 1057 4 .72 | 158) 103} 10.0] 38 84| 16.6
20 65 19.0] 3 |- 54 14,4] 10.3| 86! 18.6| 84| 116
8.0} .45 | 180 30 54 14.8| 11.6 | 164 16.6 | 2| 10.3
5.8{35 | 1711 34 |1,20 16.8] 9.41{121 3.0 82| ‘o4

158 54 | 16:2| 30 -| 104 38 91| 4 1.3 82| 7

18.0| 26 | 17.1] 23 82 20 {700 | 68 98| 81| 83

. 188 | 28> 7| 1884 .38.04. @ |. 4584 18& 1:38:.| 188 89| 68

26 20 17.1 20 70 17.1 33 13.0 10.3 8.5 58

88 [2158 [ 1dd 31| B4 o aLe) 03] 103 84 73

43 | 18.0| 14.4| 153 50 |1, 03| &5) 134| 82| 5

. [ Oh BN LA FILEIE) .

54 | 180 1481 144 0 f1,820 [ 103} 81| 100] .85 7
20 % 101807 14.0 f'; ”%\ lg,g' ot e &g %3 .

18.0| 18.5| 16.:6f 185| 45. | =78 :{ 2081280 | 149 | 10.3| 24

e 2| 13s ) e, | oT8 ) 103] 2 | 130| 2
34 500 13 '43 ' 63 Ch4T 24 11.6) '9.4| '13.7

LT RREPE ALY : 1l .. .

72 |30 |2 |ue | 11| 4 &g 10.3 | 400 10.3] 6.6 13.0
6| Molnel 2R IR R T ol |

s . . i34, ). 80 . . 9.6 - 130 |
26 | 15.8] 16.2| 34 ] 1807 84 | 333 gg; 9.6 | 121 5.9
2 | s m | 2B 118 86 .89 l16a! 0.4 9% 125

19.5) 1686 % | 190f'30 | Ir1| s | s4| a8 | o1|ife 21
EREE R AR R AR -1E AR N -
kNS lgé 183 f’l B ERAE IR HEHE o

. . 2 .| @ 185 | 3., revenn R '

TRV OV - S N 141 IUOAR A > S el I R T IO Rua I 0.4 e

om —No gage resdlug Jan, 31 d.lacharge estimated at 27 million galtﬁns per day.

Hdnﬂdy dudw,e of Hlmapcpe Rwer at Koula, near Elecle Kawn, Jor tbe year mdmg
©. . June 30, 1920.

S R
. ol
+ Momth, o {TTTooA T e -
Million gallons per day. Smd_t eofl Million, | 4

Maximum. | Minifium, | Mean, | (0ean). | gellons. feet.

T 200 135 46].. e L4l 1,300
B Ehogh B8
30| C 140| 40.3 "84l ‘% 3,&;
L sl w2 3T . 23
g B & £ B 8

a0 £ ‘9| , 110 ‘200 6750
1,450 Tel MERT N %ﬁmw 9,480
280 | 81 31.0 48.0 960 2,950
166 28] 43 6.0 . 1,40 8,800
2,350 7.6 6.0 107 26,300 77,600

EANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAL
Loearion.—At first Sume below siphon at Koula, 4 miles below intake and 43 mileg
north of Eleele.
REcORDS AVAILABLE.—January 25, 1910, to June 30, 1920. - .
Gaer.—Verfical staff; read by D. E. Horner.
Drscnaies inhsugmnmm —Made-indume.
CraNNEL AND conNmRoL.—Woodén flume; straight for 50 feet above and 100 feet bolow:
gage; some vegetal .growth on bottom and sides of fAume. Gmiml fahrly pet«‘
manentx . t .



27

ISLAND OF KAUAI
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.14 feet at 7.10
a. m. April 4 (discharge, 34 million gallons per day, or 53 second-feet); ditch
occasionally dry.
1910-1920: Maximum stage recorded during period of record 3.20 feet *at 7 a. m.
April 10, 1918 (discharge, 36 million gallons per day, or 56 second-feet); ditch
occasionally dry.
Diversions.—Diverts part of flow of Hanapepe River.
RecuraTiON.—By head gates.
OsBsecr OF STATION.—To determine discharge of ditch at boundary between fee
simple land above and Territorial land below.
UriLization.—Water used for domestic supply and for irrigation of sugar cane. .
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths once daily. Records fair.

Discharge measurements of Hanapepe diich at Koula, near Eleele, Kauai, during the year
ending June 30, 1920.

Discharge.
Date M: d b; hG‘a et
ate. ade by— e i
(feet). | Second- T
eet. per day
July 19 | Shire Takabayashi 2.68 45 29
Aug 26 |..... [« 1 . 2.16 3.5 20.4
Nov. 29 |._... [ T . 1.84 24.6 15.9
Feb. 27 |..... do.. 2.16 31.5 20.2
Apr. 3|..... [s 1 N, 3.02 51 33
May 5 W.V.Hardy.... 2.31 36 23.1
27 | Shiro Takabayashi. 2.92 49 31L.5
June 27 | M. H. Car80De. .o cmanscaeemaaenaamnaecanocccaennscansccnanans 2.98 45.5 29.5

Daily discharge, in million gallons, of Hanapepe ditch at Koula, near Eleele, Kauai, for

the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
25 32 29 23 25 14.5 21 32 24 24
25 31| 25 23 26 15.0 21 33 24 23
23 29| 28 24 24 18.9 20 33 24 23
23 28 | 28° 21 23 18.9 20 34 24 24
22 28| 27 22 25 19.6 21 32 23 32
20 28| 28 20 23 19.6 24 32 23 31
22 25| 28 20 28 20 22 32 23 28
22 28| 28 18.9| 23 21 32 32 23 28
22 25| 32 8.9 24 19.6 32 32 23 25
27 24, 29 18.2; 27 20 28 32 24 31
32 23| 28 19.6 | 25 32 28 32 23 31
30 22| 25 17.6 | 22 31 28 31 24 32
32 25| 24 176 | 22 29 28 31 23 32
29 27| 28 17.6 | 22 27 28 32 22 32
29 20| 22 17.6 | 18.9 26 24 32 22 32
28 31| 22 17.6 | 18.9 24 23 31 24 32
27 281 23 22 17.6 23 33 28 22 32
25 26| 21 17.6 | 17.0 24 32 33 30 32
29 25| 22 23 16.4 22 32 32 32 32
31 20 28 28 16.4 22 32 32 25 32
28 29| 24 28 20 22 33 30 31 32
29 28| 22 25 20 20 33 30 32 31
28 25| 20 24 25 20 32 32 32 32
21 24| 19.6 | 24 22 - 20 32 28 31 32
28 231 20 24 20 22 32 27 32 32
31 221 23 23 23 22 a2 27 32 32
28 22| 20 24 22 20 22 32 25 31 32
32 21 23 28 20 20 22 32 25 30 32
30 20| 27 28 17.0| 24 21 30 28 28 32
31 21} 27 28 16.4| 28 30 24 27 32
31 21 |o...... 20 |...... 26 28 f....... 24 |.......

NotE.—No discharge for days for which dischargeis not given.
¢Supersedes erroneous figures published in Water-Supply Papers 430, 445, 465, and 485.

48298—24—wsp 516—3



28 SURFACE WATER SUPPLY OF HAWATI, 1919-1920.

Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the year ending
June 80, 1920.

Discharge. Total run-off.
Month. R

Million gallons per day. q dfeet| Million Acre-

Maximum, | Minimum.|{ Mean. (mean). | gallons. feet.
32 20 27.8 42.2 846 2, 600
32 20 25.7 39.8 797 2,440
32 19.6 24.9 38.5 746 2,290
29 17.6 22.3 34.5 692 2,120
28 16.4 21.7 33.6 650 2, 000
30 2.9 21.6 33.4 283 869
32 3.3 23.4 36.2 338 1,040
32 14.5 22.0 34.0 638 1,960
33 20 28.2 43.6 875 2,680
34 24 30.5 47.2 914 2, 810
32 22 26.2 40.5 812 2,490
32 23 30.2 46.7 907 2,780
The year (3315 days)... 34 2.9 25.6 39.6 8,500 26,100

MANUAHI STREAM AT KOULA, NEAR ELEELE, KAUAIL

LocaTion.—100 feet above confluence with Hanapepe River at Koula and 5 miles
north of Eleele.

RECORDS AvarnaBLE.—May 13, 1917, to June 30, 1920.

Gaae.—Vertical staff; read by D. E. Horner.

DiscHARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND cONTROL.—Qne channel at all stages; straight for 100 feet above and
below gage. Banks slope gently. Control composed of large boulders; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, over 6.00 feet at
5 p. m. January 15 (discharge, over 810 million gallons per day, or 1,250 second-
feet); minimum stage, 0.16 foot at 5 p. m. May 11 and 5 p. m. May 17 (discharge,

- 0.50 million gallons per day, or 0.8 second-foot).
1917-1920: Maximum stage recorded January, 1920; minimum stage recorded
0.20 foot June 24, 1919 (discharge, 0.05 million gallons per day, or 0.08 second-
foot).

Drversions.—None.

REeeuLaTION.—None.

OBiECcT OF STATION.—To determine discharge of stream in connection with water
rights of Territorial lands below. Water rises on fee simple land.

UrmuizatioN.—Manuahi Stream empties into Hanapepe River, part of flow of latter
is diverted for irrigation of sugar cane, rice, and taro.

Accuracy.—Stage-discharge relation changed by flood of January 16. Rating tables
July 1 to January 16 and January 17 to June 30, fairly well defined between 0.3
and 30 million gallons per day. Gage read to hundredths once daily except
January 16 to February 26 when gage was out. Records fair when gage-height
record was kept.

Discharge measurements of Manuahi Stream at Koula, near Elecle, Kauai, during the
year ending June 30, 1920.

) Discharge.
Date Made b hGivgft Mﬂh
ate. e by— e . on
- (tect). | S6C0Nd- | gallgns
. per day.
July 19 | Shiro Takabayashi...ceeciieeiioeiroeiicemcaseacenucasacncanan 0. 56 2.0 1.3
Aug. 26 |..... do.... J 0 .40 .45 .3
. .51 .75 .5
.52 4.6 3.0
22 1.05 7
1.08 30.5 19.6
W. V. Hardy.uuoeeeeceeiniioeconaannncnann . . 1.0 .65
7 | Shiro Takabayashi.......cevoaoieiiiiiiio. . .61 10.6 6.8
June 27 | M. H. CarSol.ee.eeneuueieeeaaeneacaaaaonnasecscccnccncncancre .50 5.0 3.2




ISLAND OF KAUAL 29

Daily discharge, in million gallons, of Manuahi Stream at Koula, near Eleele, Kauai,
Jor the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.9 142 6.6 0.7 4.4 0.8 0.8 [....... 0.6 1.8 1.2 1.2
.8 4.4 1.4 L1 3.5 | 258 o A PO, .6 13.4 L1 1.1
.6 2.3 11 11 2.9 | 530 4 |oeaa. .61 157 .9 1.1
.5 1.8 1.8 .8 2.3 | 108 N I P .61 105 .8 1.3

.3 L8 1.4 .7 1.8 | 12.8 I S PO, .61 16.0 7 25
[ .3 1.4 1.4 .6 6.6 .8 3.1 .7 7.4
) PP .2 1.4 5.4 .6 5.4 .6 2.8 .6 3.1
L S, .2 L1 5.9 4 3.5 1.8 2.8 .6 2.3
[ P, .3 8| 94 .4 2.9 11 3.1 .6 1.7
10, . coaeaenlt .4 .8 6.6 .3 2.3 L0 2.4 .5 13.4
Moeweeeenaan.t 10.8 “8 18 .3 1.4 20. 0 1.8 .5 7.4
12, ene.. 27 .6 2.9 .4 .8 16,7 2.1 .6 6.2
..... ceesenensl 3B 1.1 2.1 .4 16 3.1 18 .6 5.0
| . 12.5 .8 1.1 .3 L2 L8 1.8 .6 6.2
150 ieiiennnnnn 4.3 1.4 .8 .3 .9 .8 L7 .5 3.1
16....... ceeeees| 2.9 4.4 .8 .3 .8 .6 1.4 .6 10.2
) ¥ O, L4 1.4 1.0 .4 W7 49 1.4 5 7.4
2 .8 1.1 .8 .4 .5 3.11 20.0 .6 3.1
R R .8 11 .4 .5 6.4 7.4 1.4 3.1
.............. 14.2 1.4 14| 10.8 .4 2.4 4.0 W7 3.1
2l.ceeieenieanss] 3.9 L1 1.1 4.4 1.1 36 2.1 L1 2.8
.............. 3.5 .8 .8 2.4 .8 80 5.0 2.4 6.2
23.iceincnaecnsa| 2.0 .7 .7 2.9 L1 25 4.0 5.0 15.0
eessesacacasas] L6 .6 5| 55 3.0 118 2.8 6.2 6.2
.............. 1.0 .6 11 4.4 18 7.4 1.8 3.1 4.0
W.civeiinnnenas] L4 .4 T 23 3.5 5.5 16 7.4 7.4
27.eaennn 1.1 .3 .6 2.9 2.9 3.9 1.4 3.9 3.5
28.... 1.8 .3 8] 14.2 1.2 2.6 1.4 3.1 7.4
29.. 2.3 .3 7| 10.8 1.0 2.1 1.4 2.6 6.2
.. .| L4 .3 .8 6.6 .9 1.8 L3 18 5.0
Blaeveennnaa| 23 I 20 PR R 3 ) 8 PR L7 |oeeenn.

NoTE.—Gage washed out and no record Jan. 16 to Feb. 26. Maximum stage Dec. 3 and Jan. 15 over
top of gage and estimated by observer.

Monthly discharge of Manuahi Stream at Koula, near Eleele, Kauai, for the year ending
June 80, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
K (mean). gallons. |- feet.
Maximum. | Minimum. Mean.
Julyeceniniimaaaaas aaenen aee 14.2 0.2 2,62 4.05 8L3 249
August 14.2 3 1.60 2.48 49.5 152
September. . 94 .5 4.01 7.60 147 452
October..... 3 4. 26 6. 59 132 405
4 2.06 3.19 6L.7 190
4 41.0 63.4 1,270 3,900
30.0 46.4 @ 930 2,850
4,00 6.19 @ 116 3.

9.35 14.5 290 890
7.74 12.0 232 713
170 2.63 52.6 162
June....... “eeceseracecenanona 25 1.1 9.08 176 540
The Fear.u.eiereecrcenccfoorannnan . 2 9.67 15.0 3,540 10,900

@ Discharge estimated by comparison with discharge of Hanapepe River.

v



30 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL

Location.—Two-thirds mile above Waiehu Falls at original location; moved one-
third mile downstream November 18, 1918; 7 miles northeast of Lihue.

REecorps avamasre.—December 10, 1911, to June 30, 1920,

Gaae.—Stevens continuous water-stage recorder used November 19, 1918, to June 30,
1920; Friez water-stage recorder used December 19, 1911, to November 8, 1918.
Staff gage readings December 10-16, 1911.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND cONTROL.—One channel at all stages, straight for 600 feet above and
300 feet below station; right bank steep and high, left bank slopes gently. Con-
trol composed of solid rock ledge; somewhat shifting, owing to boulders lodging
in water-worn grooves at left end of control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year (new gage), 11.26
feet at 7.25 p. m. January 16 (discharge, 29,000 million gallons per day, or 44,900
second-feet); minimum stage recorded, 1.06 feet at 6 p. m. July 9 (discharge,
6.8 million gallons per day, or 10.5 second-feet).

1911-1920: Maximum stage recorded in January, 1920; minimum stage recorded,
2.06 feet (on old gage) at 6 p. m. October 7, 1918 (discharge, 2.8 million gallons
per day or 4.3 second-feet).

Diversions.—Several diversions above station for irrigation and power development.

ReauraTion.—By diversions above station.

OBsEecT oF sTATION.—To0 determine feasibility of diversion for homesteads after stream
enters Territorial lands.

UriLization.—Water going to waste, except a small amount used for irrigation of rice
and taro.

Accuracy.—Stage-discharge relation not permanent. Two rating curves were used;
one applicable July 1 to December 3, and one applicable December 4 to June 30.
Both curves well defined between 8 and 15,000 million gallons per day. Oper-
ation of water-stage recorder satisfactory except as noted in footnote to table of
daily discharge and March 1-24. Records good except for estimated periods for
which they are poor.

Discharge measurements of South Fork of Wailua River near Lihue, Kauai, during the
year ending June 80, 1920.

Discharge.
v O I B
Date. Made by— i .
v (feet). | Secona- | Million
feet gallons
* per day
1,12 12.3 8.0
1.14 10.9 7.0
L11 116 7.5
1.36 20,5 13.2
1.8 49 3.5
7.60 | 14,000 9,030
3.10 404 261
3.05 385 249
4.98 | 2,430 1,570
1.88 51 33
2.49 175 113
2.10 88 57
2.02 77 50
1.7 43 2.5




ISLAND OF KAUAL 31

Daily discharge, vn million gallons, of South Fork of Watlua River near Lihue, Kauai,
Jor the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.
) W I 8.2 22 15.2 15.7
2 456 22 12.5 13.0

677 42 12.2 17.4
225 26 10.4 17.6
78 18.9. 10.2 | 119
57 17.0 10.0 | 44
14,0 . 8 23
37 13.5 9.6 18.6
179 12,2 9.2 14,6
112 22 9.4 42
59 1.5 8.3 37
69 12.0 7.9 44
44 15.9 7.9 39
46 92 7.0 41
40 1,940 7.0 28
36 | 4,140 7.2( 60
32 1,010 85 54
31 219 70 28
32 146 74 30
31 116 21 25
17.9 116 40 21
41 16.6 98 84 32
38 12.2 73 153 96
46 11.0 65 144 44
15.8 24 12.7 62 101 22
13.0 23 12,7 51 146 63-
11.4 25 10.8 56 70 43
10.7 33 10.6 52 36 60
11.4 10.4 | 17.5 50 27 56
10.1 9.6 | 52 46 25 25
82 ceeace| 29 |...... 26 45 22 fe..... .

NoTE.—Recorder not working properly and discharge estimated as follows: Sept. 15-26, 10 million gallons
per day; Nov. 5-10, 70 million gallons per day. Record unreliable on account of plugged intake and dis-
charge estimated in million gallons per day as follows: July 3-8, 16; Nov. 13-16, 25. stimates made by
comparison with records for stations on adjacent streams.

Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the year ending
June 80, 1920.

Discharge. Total run-off.
Month, Million gallons per day.
Second-feet| Million Acre-
(mean). |- lons. feet.
Maximum. | Minimum. | Mean.

............ 42,0 65.0 1,300 4,000
8.2 38,6 59,7 1,200 3,670
............ 28.6 44,3 859 2,630
10.7 37.8 58.5 1,170 3,600
8.7 34.6 53.5 1,040 3,190
8.2 80.1 124 2,480 7,620
L5 278 430 8,630 26,400
7.4 40.3 62.4 1,170 , 590
............ 117 181 a 3,620 11,100
16.3 80.8 125 2,420 , 440
7.0 37.9 58.6 1,180 3,610
13.0 39.1 60.5 1,170 3,600
7.0 77 11 26, 200 80, 400

e Estimated by comparison with flow of adjacent streams.
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HANAMAULU DITCH NEAR LIHUE, KAUAIL

LocarioN.—In flume 180 feet below point where Kauai Electric Co.’s power line
crosses South Fork of Wailua River and 6 miles northwest of Lihue.

REcorDS avarLasrLe.—July 1, 1910, to November 30, 1919, when station was dis-
continued.

GagE.—Vertical staff; read by S. Koike. New datum September 30, 1911.

DiscHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND ¢coNTROL.—Wooden flume; straight for 20 feet above and 25 feet below
gage.—Control is rock section and tunnel at end of flume; permanent, except for
débris which occasionally lodges in ditch.

EXTREMES OF DIscHARGE.—Maximum stage recorded during year, 2.88 feet at 3.20

p- m. September 6 (discharge, 29 million gallons per day, or 45 second-feet);
minimum stage recorded, 1.08 feet at 9.22 a. m. November 11 (discharge, 4.9
million gallons per day, or 7.6 second-feet).

1910-1919: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge, 36
million gallons per day, or 56 second-feet); ditch occasionally dry.

Diversions.—Ditch diverts part of flow of South Fork of Wailua River.

REcULATION.—By head gates.

OzsEct oF staTioN.—To determine amount of water diverted from river for sugar
cane irrigation. Most of water owned by Lihue plantation, but Waikoko Branch,
which joins the main stream above the ditch diversion, has practically all of its
catchment area on Territorial lands.

UriLizatioN.—Water used for irrigation of sugar cane and for domestic supply.

Acouracy.—Stage-discharge relation permanent. Rating curve fairly well defined.
Gage read to hundredths once daily. Records fair. '

Discharge measurements of Hanamaulu ditch near Likue, Kauai, during the year ending
June 80, 1920.

Discharge.
"Made b; hGa e1;

Date. ade by— eig] —
v (feet). | Second- Mé]lhon
feet, | 831008
per day.
July 23 | Shiro Takabayashi 2.54 35 22.8
Sept. 26 |-.... do 2.76 42 27.5

Daly ciischarge, in million gallons, of Hanamaulu ditch near Lihue, Kauat, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. Day. July. | Aug. | Sept. | Oct. | Nov.
RN R 24 26 20.0 19.5 | 23 20,0 14.6 10.8
b RN PR 23 25 24 19.0 23 19.5 | 14.0 16.0
B A R 23 28 24 18.2 24 19.5 | 13.3 16.0
L R PN waao 23 28 23 21 23 19.0 | 14.0 15.3
A P 22 29 19.0 19.5 | 25 28 16.0 14.6

23 29 26 22 | 24 20,0 28 14.6
23 28 19.0 19.5 | 25 19.0 7.6 21
24 26 20.0 11.4 | 24 16.8 }....... 14.6
23 28 20.0 5.0 24 16.0 |....... 14.0
22 26 19.0 5.0 23 16.8 {.c.c... 19.0
|
22 26 17.5 4.9 23 26 22 19.0
23 26 20.0 10.8 23 19.5 | 21 15.3
23 24 17.5 10.8 24 28 24 14,6
23 22 16.0 10. 8 20,0 | 28 20.0 14.6
23 22 15.3 10.8 20.0 | 26 19.5 14.6
19.5 |eeeenen 20,0 |...... .

NOTE.—July 1-11 observer sick and no gage readings. Discharge estimated at 19 million gallons per day.
No flow Oct. 23-25. .
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Monthly discharge of Hanamaulu diich near Lihue, Kauat, for the year ending June 80,
1920.

#  Discharge. Total run-off.

Month, Million gallons pei day.

Maximum. | Minimum. | Mean,

646 1,980
712 2,190
715 21190
534 1,640
42 1,350
3,050 9,350

LIHUE DITCH NEAR LIHUE, KAUAL

Location.—Half a mile below intake and 6 miles northwest of Lihue.

RECORDS AVAILABLE.—August 1, 1917, to November 30, 1919, when station was
discontinued. Station was reestablished June 30, 1917, but there was no record
until August 1. July 1, 1910, to April 30, 1917, at old site 1 mile below present

gage.

Gace.—Vertical staff; read by 8. Koike.

DiscHARGE MEASUREMENTS.—Made in flume at gage.

CHANNEL AND CONTROL.—Wooden flume 50 feet long. Ditch enters a long tunnel
20 feet below gage. Control not well defined. )

EXTREMES OF DISCHARGE.—1910-1920: Maximum stage recorded, 2.06 feet at 2.15
p. m. September 20, 1919 (discharge, 15.0 million gallons per day, or 23 second-
feet); ditch occasionally dry.

Diversrons.—Ditch diverts part of flow of South Fork of Wallua River.

RecuratroN.—By head gates.

OBjECT OF sTATION.—To determine amount of water diverted by ditch.

UrmLizaTioN.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths once daily. Records fair.

Discharge measurements of Lihue ditch near Lihue, Kauai, during the year ending June

30, 1920.
Discharge.
Dat hGa t
ate, Made by— ei;
(feet). | Second- Malllll(x)gg
feet. per day.

1.88 19,6 12.7
Sept. 26 |..... L 1.88 20.8 13.4
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Daily discharge, in million gallons, of Lihue ditch near Lihue, Kauas, for the year ending
June 30, 1920.

Day. July. | Aug. | Sept.| Oct. | Nov. Ray. July. | Aug. | Sept. | Oct. | Nov.

NotE.—July 1-11 observer sick, and no gage readings. Discharge estimated at 12 million gallons per day.

Monthly discharge of Lihue ditch near Lihue, Kauas, for the year ending June 30, 1920.

Discharge. Total run-off.

Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.

Maximum. | Minimum. Mean.

382 1,170
395 1,210
404 1,240
355 1,080
406 1,240
1,940 5,950

NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIHUE, KAUAIL

LocaTioN.—14 miles above intake of Kanaha ditch and 10 miles northwest of Lihue.

RECORDS AVAILABLE.—September 21, 1914, to June 30, 1920. Records available for
old station at elevation 500 feet August 1 to October 28, 1910, and December 28,
1910, to September 25, 1914.

GaGe.—Stevens continuous water-stage recorder.

Di1scEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 80 feet above and 50
feet below gage; right bank steep and high; left bank slopes gently. Control com-
posed of boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year determined by levels to flood
marks 8.30 feet January 16 (discharge, 1,780 million gallons per day, or 2,750 sec-
ond feet); minimum stage recorded, 0.93 foot 6 p. m. May 7 (discharge, 12.9
million gallons per day, or 20.0 second-feet).

1914-1920: Maximum stage recorded, 9.5 feet at 6.30 p. m. September 26, 1914
(discharge, computed from extension of rating curve, approximately 2,200 million
gallons per day, or 3,400 second-feet); minimum stage recorded, 1.3 feet Apnl
1916 (discharge, 13 million gallons per day, or 20.1 second-feet).

Drversions.—None.

RecuraTioN.—None.
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Omiecr oF starioN.—To determine feasibility of diversion above or near this eleva-
tion. Territorial land and water. Importantin relation to proposed homesteads.

UriLizarion.—Part of flow diverted for irrigation of sugar cane, but most of it is wasted.

-Acouracy.—Stage-discharge relation permanent. Rating curve well defined between
20 and 400 million gallons per day. Operation of water-stage recorder unsatis-
factory. Records good when water-stage recorder was operating.

Discharge measurements of North Fork of Watlua River at elevation 650 feet, near Lihue
Kouai, during the year ending June 30, 1920.

Discharge.
Ga;
Date. Made by— height .

(feet). | Second- | Miilon

feet. per day.
1.24 36 23.9
1.20 20 18.3
1.15 29 18,8
1.29 32 20.5
1.17 29 18.8

2.37 173 112
1.10 30 19.5

2.12 192 124

1.46 57 37
1.24 34 22.1

Daily discharge, in million gallons, of North Fork of Wailua River at elevation 650 feet,

near Lihue, Kauat, for the year ending June 30, 1920. .

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
21 % | 153| 200
23 o7 | 47| 19.8
26 79 | 14.4| 2
23 141 24
30 o] | 47| 78
28 58 | 14.1{ 28
22 4 | 135 23
22 7 | 138] 2
26 33 | 150]| 10.8
23 3 | 15.0] 37
42 28 | 16.2| 40
28 27 | 1566| 3
24 31 | 153| 36
23 28 | 153] 3
22 30 | 153| 28
23 b= T 58
27 22 50
22 30
32 32
49 2%
31
27
4
46
33 ceceiileues] 23 | 193200 | 21 | 49 |.......
28
55
88
50
40
51

NoTE.—Recorder not working properly and no record for days when discharge is not given. Discharge
May 16-20 and June 25-30 estimatgd at 35 million gallons per day.
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Monthly discharge of North Fork of Wailua River, at elevation 650 feet, near Lihue, Kauas,
Jor the year ending June 30, 1920.

r

Discharge. Total run-off.
Month, Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

74 43.8 67.8 1,010 3,000

106 23 3R.6 59.7 1,040 3,
88 21 33.2 51.4 1,030 3,160
99 23 40.4 62.5 848 2,600

76 18.9 3.2 48,3 436 1,
144 15.6 23.8 36.8 689 2,120
284 15.3 65.9 102 2,040 6,270
230 16.8 46.9 72.5 1,410 4,320

66 13.5 26.8 41.5 2 2,
78 19. 33.5 51.8 1,010 3,080

-
KANAHA DITCH NEAR LIHUE, KAUAIL

Locatron.—500 feet above point where Kauai Electric Co.’s power line crosses ditch
and 9 miles north of Lihue.

RECORDS -AVAILABLE.—August 6, 1910, to June 30, 1920.

GAGE.—Vertical staff. New datum May 28, 1913. Read by 8. Koike and K.
Shimokawa.

DiscHARGE MEASUREMENTS.—Made in wooden flume at gage.

CHANNEL AND CONTROL.—Gage in rectangular wooden flume; straight for 30 feet
above and 10 feet below gage. Control composed of soft lava rock; fairly per-
manent between times of cleaning ditch. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.64 feet at 8.10
a. m. September 20 (discharge, 23 million gallons per day, or 36 second-feet);
minimum stage recorded during year, 0.18 foot, 7.50 a. m. January 25 (discharge,
3.0 million gallons per day, or 4.6 second-feet).

1910-1920: Maximum stage recorded September, 1919; ditch occasionally dry.
DrversioNs.—Ditch diverts part of flow of North Fork of Wailua River.
REGULATION.—By head gates.

OmsECT OF 8TATION.—To0 determine discharge of ditch which diverts water from river
and deliversit to fee simple and territorial lands leased to Lihue plantation. Ter-
ritorial water. Important station relative to proposed North Wailua homesteads.

UrmuizatioN.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined between 5 and 20 million gallons per day used July 1-22, and between
5 and 17 million gallons per day used February 18 to June 30. Rating curve used
September 25 to January 14, poorly defined. Shifting-control method used
July 23 to September 24 and January 15 to February 17. Gage read to hun-
dredths once daily. Records fair.

Discharge measurements of Kanaha ditch near Lihue, Kauai, during the year ending June

30, 1920.
Discharge.
Dat Made b nalght Milli
ate. e by— oig . on
(feet). Se%gg?d gallons
- | per day
2.42 18.9
2.66 36.5 23.
2.26 28 18.2
1.78 2.2 15.0
2.04 28 18.1
1.83 21.7 14.0
1.52 17.3 11.2
1.90 21.1 13.6
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ending June 30, 1920.

Daily discharge, in million gallons, of Kanaha ditch near Lihue, Kouai, for the year
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88 SURFACE WATER SUPPLY OF HAWAILIL, 1919-1920,
EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, EAUAI

LocATioN.—1,200 feet above confluence with North Fork and 8 miles north of Lihue.

REecorpe AvamasLE.—July 31, 1912, to June 30, 1920.

Gaee.—Stevens continuous water-stage recorder, December 31, 1914, to June 30,
1918; staff 800 feet below present site July 31, 1912, to September 30, 1914.

DiscHARGE MEASUREMENTS.—Made by wading or from cable. .

CHANNEL AND CONTROL.—One channel at all stages; straight for 60 feet above and
400 feet below gage; banks low and wooded. Control composed of boulders;.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.22 feet at 7 p.
m. January 16 (discharge, approximately 2,660 million gallons per day, or 4,120-
second-feet); minimum stage recorded, 1.60 feet 8 p. m. March 5 (discharge, 8.0-
million gallons per day or 12.4 second-feet);

1912-1920: Maximum stage recorded, 8.9 feet at 8 a. m. March 3, 1916 (dis-
charge, approximately 3,000 million gallons per day, or 4,640 second-feet); mini--
mum stage recorded, 1.6 feet March, 1915 (discharge, 7 million gallons per day,
or 11 second-feet).

Diversions.—None.

Recuration.—None. )

OnsecT oF sTATION.—To determine feasibility of diversion above this point. Terri--
torial land and 'water. Valuable for prospective homesteads of North Wailua.

UriLizarioN.—After joining North Fork of Wailua River, part of the water is diverted
for irrigation of sugar cane, but most of it is wasted.

Accuracy.—Stage-discharge relation not permanent due chiefly to growth of moss and.
grass on control. Rating curves fairly well defined as follows: July 1-8 between
15 and 100 million gallons per day, October 25 to January 16 between 10 and 250-
million gallons per day, January 17 to May 25 between 10 and 500 million gallons
per day, and May 26 to June 30 between 20 and 100 million gallons per day.
Shifting-control method used July 9 to October 24. Operation of water-stage:
recorder unsatisfactory. Records fair when water-stage recorder was operating.

Discharge measurements of East Branch of North Fork of Wailua River near Lihue, Kauat,.
during the year ending June 30, 1920.

Discharge.
Date Made b ’ hG'a 1t
ate. 6 by— 6 ;
¥ (feet). | Second- lgilnhon
feet. gations
per day.
July 8| Shiro Takabayashi....coceceaceicarearencennsccescassonssonaes 1.97 25.5 16.6
Sept. 25 |..... 0. e nennnnn vee- 1.99 15.5 10
Nov 16 |..... do 1,99 19.7 12,7
Dec. 21 |..... do. 1.95 17.6 11.4
Jan. 14 |..._. do. 2.35 52 33. 5
14 | J. E, Stewart.. 2.32 51 33
15 ... do...... 3.38 275 178
15 |.....do. 3.60 351 227
18 1..... do... 2,54 122 79
Feb. 14 | Shiro Takabayashi 1.7 18.9 12,2
Mar. 25 (... do... 2.42 116 75
May 20 [.....00. . ccuuinuiiiiaiiiiiieiiaiicniencininascnccastasaonnnes L97 35 22,5
June 24 | M. H. CaIS0mau ceoeeenuunnsremaascnmncsascecnnnsrsanccnennccss 1.86 24,1 15. 6
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Daily discharge, in million gallons, of East Branch of North Fork of Watlua River near
Lihue, Kauas, for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June.
8.5 13.8| 9.1 45 16,8 18.9
8.8 13.8] 88| 62 15,7 17.8
9.2 13.8 88| 4 14.6 18.4
9.0 3.5 88| & 13.8] 20.0

11.6 13.1 8.6 | 61 13.5 35
10.9 127 1L9| #4 13.5] 21
8.2 |. 1L9| 10.8| 36 3.8 17.2
10.6 12,3 21 31 13.5 16.3
19,2 |. 11.6 | 15.0( 27 12,7 15.4
11.2 4.2 13.8( 26 12.7 18.9
9.2 33 4 12.3 24
8 92 22 12,7 24
7.2 63 22 12.7 23
6.8 24 21 11.9 21
6.6 189} 189 1L9 18.4
6.6 . 157 18.9 1.9 25
6.4 13.0 |. 1.6 | 41 17.3 | 12.3 26
6.4 12,7 . 74 10.8 | 161 4 39 21
6 12.4 |. 48 10.8 | 128 18.9 20.0
9.8 12.1 37 10.2 | 64 17.3 17.2
7.8 162 109 31 10.0 | 49 56 25 16.3
7.2 28 10.9 [ 26 9.7| 45 87 24 20.0
7.2] 145} 11.8| 24 9.7]-87 36 29 18.9
36 13.5| 10.9| 21 10.0| 53 27 31 15.8
19.2] 12,4} 10.3| 20.0| 10.0| 81 24 92 15.4
13.5] 121 1,2} 184) 123} 76 21 80 18,9
13.5| 1L5| 10.6| 17.8| 9.4| 58 20 33 27
2 10.9) 11.8] 16.8| 9.4| 43 189 26 25
19.2 | 1.2 27 16.2 9.4 | 39 17.8}1 23 24
14.0| 10.9 ] 31 15.7 |eaennn m 1723 24 189
16.5 |.......| 18.0] 14.6 |....... 49 |....... 21 aaeen

Nore.—Recorder not working Ain'cvper!y and no record on days for which discharge is not given. Dis-
charge not estimated except for May 19-2) for wiich it is estimated at 13 million gallons per day.

Monthly discharge of East Branch of North Fork of Watlua River near Lihue, Kauai,
) Jor the year ending June 30, 1920.

Discharge. Total run-off.
Month. Miliion gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum, | Minimum.| Mean.

50 8.8 13.9 2L5 418 1,280
511*33 6.0 11.5 17.8 356 1,000
4T o4 133 2087 T 3T 1,18
161 8.6 46.7 72.3 1,450 1440
87 17.3 32.9 50. 9 988 3,030
92 1.9 22.6 35.0 699 2,150
35 15.4 20.6 3.9 619 1,900
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EAPAA RIVER NEAR KEALIA, EAUAL

LocatioN.—One-fourth mile below confluence of two main branches, 1} miles above
intake of Kapahi ditch, and 6 miles northwest of Kealia.

RECORDS AVAILABLE.—June 23, 1915, to April 18, 1920. July 23, 1910, to May 16,
1915, at old station about 1 mile downstream.

GaeeE.—Stevens continuous water-stage recorder used March 4 to October 22, 1920.
Friez recorder used June 23, 1915, to March 3, 1920. Vertical staff about 1 mile
below present site, July 23, 1910, to May 16, 1915.

EXTREMES OF DISCHARGE.—1918-1919: Maximum stage recorded during year, 7.43
feet at 10 a. m. November 25 (discharge, 625 million gallons per day, or 967 second-
feet). Minimum stage recorded, 1.81 feet December 28 (discharge, 12.3 million
gallons per day or 19 second-feet).

1919-1920: Maximum stage recorded during year, 8.38 feet at 6 p. m. January
16 (discharge, 757 million gallons per day or 1,170 second-feet). Minimum stage-
recorded, 1.52 feet March 2; minimum flow at stage, 1.67 feet January 12 (dis-
charge, 11.2 million gallons per day or 17.3 second-feet).

1915-1920: Maximum stage recorded, 9.2 feet at 1 a. m. March 4, 1916 (dis-
charge, approximately 850 million gallons per day or 1,320 second-feet). Mini-
mum stage recorded, 1.52 feet March 2; minimum flow at stage, 1.65 feet August
28-29, 1915 (discharge, 11 million gallons per day or 17 second-feet).

1910-1915: Maximum stage recorded, 13 feet December 3, 1914 (stage ascer-
tained from flood marks and discharge roughly estimated by extension of rating
curve as 1,200 million gallons per.day or 1,860 second-feet). Minimum stage
recorded, 1.35 feet February, March, and April, 1914 (discharge, 6.2 million
gallons per day or 9.6 second-feet).

Diversions.—Very small irrigation ditch diverts from above station.

REeguLATIONS.—Practically none. :

UriuizaTioN.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation shifts during extremely high water. Two
rating curves used are fairly well defined. Shifting boulder diversion dam
built below the station renders records valueless after April 19, 1920.

Discharge measurements of Kapaa River near Kealia, Kauai, during the years ending
June 80, 1919 and 1920.

Discharge.
Date Made b vl e —
ate. e by— eig s
(feet). | Second- | Mfion
feet. per day.
1919.
July 14 | W. V. Hardy.ccevnennmiieniecconsesnenssccocnssssvoreoconnnenn 2.4 36 23.3
Sept. 30 j..... 0 e ccecanscricereotoncntasancsacnpacansnssstasnnsaasatnn 1.82 20.6 13.3
1920.
July 9 | Shiro Takabayashi.. 2.28 2.5 19.1
Jan. 18| J. E. Stewart....... 1.93 26 16.9
May 14 | Shiro Takabayashi.. . 2.17 9.3 6.0
June 16 | M. H. CarSoMN. .. ..uuueenervreencurrcacesonncocensansenacnsenans 2.34 19.8 12.8
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Daily discharge, in million gallons, of Kapaa River near Kealia, Kaudi, for the years ending
June 80, 1919 and 1920. :

Day. July. | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.

185, 151 13.5| 17.2| 13,9 | 15.8| 18.3| 17.4| 14.6 | 16.0 15.2
“16.7| 14.6 | 13.5| 170 26 15.6 | 183 25 4,4 | 14.8 15,6
17,4 14.2| 13.5| 16.0| 67.0| 15.8| 17.4 | 10.4 | 14.4| 143 38
5) 141| 13.5| 150) 153 | 16,1 17.8) 17.8 | 146 | 15.5 15.8
26 13.9| 13.6 | 16.3| 25 18.1 4.7
176 | 13.9( 13.5| 15.3 | 48 15.3 4.3
18,71 17.1| 13.7| 15.1| 48 16.5 14.1
21 23 13,9 14.3 | 40 16,3 19,4
17.2| 16.0( 13.6 | 14.1| 24 16.5 15.3
17.2 | 15.3| 13.6 | 153 | 88 16.0 14.4
18.5| 15.2] 143 | 88 17.9 19.4 14,2
185 185 155 16,8 | 147 17.6 14.3
71 16,3 | 27 143 13.9 16.5 143
81 15,0 &4 14,71 13.9 16.0 14,4
172 | 150 188 142 13.5 4.4 13.9
20,0, 150 20.0| 13.3| 13.3 32 13.9
52 15.5| 14.8| 13.3| 15.3 37 14,6
19.9) 160 14.6 | 13.7 | 14.6 17.0 16,0
18.9( 156 | 15.0.( 13.2| 131 15.8 14,8
18.3| 146 | 143 13.1| 141 17.4 16.3
40 146 | 19.4| 13.0! 13.1 17.2 14.4
25 14.4 | 16,1 | 13.0 I12.8 6 14.3
34 4.3 | 17.0( 12.9| 127 16.1 14,1
18.3| 142 | 153 22 13.2 16.0 15.6
14.7] 14.4 | 183 12.7 16.1 15.5
172 142 23 30 12,5 16,0 18.7
153 1411 171 152 124 15.2 18,
15,1 148 143| 142 36 15.6 16.1
147] 13.6 | 23 16,5 19.4 15,6 19.8
14,4 | 13.6 | 61 4.4 19.9 15.1 15.3
18.5 |....... N PO 17.2 15,2 |..e... .
51 12,1) 12.6 | 14.8
23 6 25 14.2
17.8 79 13.6 1 14.2
21 25 12,0 14.2
17.4 13.6 | 1L4| 14.2
16,1 12,6 | 13.3| 14.2
16,3 12,2 155 | 14.2
18.1 1.7 123 143
19.6 15,51 129 | 142
19.6 12,6 | 12.5) 155
18,7 16.5| 16,7 | 150 | 1.8 1l.4) 180
18,3 183 163 13.9) 1L6 | 1L2) 149
18.5| 17.8 | 156 13.2 | 1L6 | 11.3| 145
19.9) 17.6 | 153 | 12.8( 1L5| 17.6 | 14.2
28 17.2) 160 125 116|103 14.0
32 16.5| 1481 12.3 | 1L5 19 13.8
17,4 17,04 14.8| 123 | I1L.5| 83 13.8
16.1| 16.3| 14.8| 123 1L 23 13.7
21 16.5 | 14.8| 122} 1L5| 17.0| 13.7
36 20.0{ 153 122 | 1L3| 158 13.7
24 17.0 | 153 32 1.3 | 15.4| 13.6
17,2 | 16.7] 14.3| 30 1.2 | 150 | 13.7
16.0 | 16.0| 14,7 | 13.5| 120 14.8| 13.8
15.6 | 16.3 | 48 129 | 1.4 147 | 13.8
4.8 170 143 127 1.4 145| 14.8
147 | I7.8 L0 131 12.2| 145 | 15.2
Tleannenn 13.1 12,6 1.6 14.4| 13.8
14,6 |....... 14.6 | 12.3| 13,1} 143 13.7
4.6 4....... 18,2 122 24 14.3) 13.5
1.7 ....... 129 | 12.2| 16,6 | 143 |.......
15.6 |....... 18,5 |veenaed| 18.2| 142 1.......

Nore.—Recordar not operating Sept. 27 to Oct. 4, 1919. Discharge estimated from records for adjacent
streams at 17 million gallons per day.
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Monthly discharge of Kapaa River near Kealia, Kauai, for the years ending June 30, 1912

and 1920.
Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). { gallons. feet.
Maximum, | Minimum. Mean.
2.5 37.9 760 2,330
23.0 35.8 712 2,190
15.2 23.5 456 1,400
20.8 3L9 638 1,960
218 33.7 654 2,010
23.3 36.1 721 2,220
19.2 29,7 596 1,830
20.1 3.1 564 1,730
19.4 30.0 602 1,850
30.7 4.5 921 2,830
17.3 26.8 536 1,650
16.2 25.1 486 1,490
20.9 32.3 7,650 23, 500
19.8 30.6 614 1,880
20.1 3L1 622 1,910
18.2 28.2 545 1,680
17.4 26.9 540 1,660
14.9 23.1 446 1,370
16.8 26.0 521 1,600
25.5 39.5 791 2,430
14.3 22.1 414 1,270
24.0 37.1 745 2,280
17.3 26.8 312 957
........................ 5,550 17,000

EKAPAHI DITCH NEAR KEALIA, KAUAIL

Location.—500 feet below intake and 5 miles west of Kealia.

RECORDS AVAILABLE.—April 15, 1909, to May 2, 1914; May 10, 1915, to June 30, 1920.

Gage.—Stevens continuous recorder installed March 4, 1920. Prior to this Stevens
8-day water-stage recorder, installed May 10, 1915, was used and replaced original

P Watson recorder. ‘

DiscHARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately
below gage and from foot plank across box flume 100 feet below gage.

CHANNEL AND coNTROL.—Channel straight for 50 feet above weir.

EXTREMES OF DISCHARGE. -—Maxmmm stage recorded during year, 2.33 feet 1.30
p. m. October 24 (dJscharge, 151 million gallons per day or 234 second-feet);
minimum stage recorded, 0.10 foot 1 p. m. January 20 (discharge, 1.4 million
gallons per day or 2.2 second-feet).

1915-1920: Maximum stage recorded during period of record October, 1919;
minimum, water shut off November 23 and 24, 1916.

Diversrons.—Ditch diverts part of flow of Kapaa River.

ReauvaTioN.—Flow regulated by head gates.

OsJEcT OF sTATION.—To determine amount of water diverted by ditch. Water
owned by Territory and part is lea.sed to Makee Sugar Co. Homesteads entitled
to part of water.

UrnazaTioN.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except as shown in footnote to table
of daily discharge. Records excellent when water-stage recorder was operating;
poor for estimated periods owing to control of flow by head gates.
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Discharge measurements of Kapahi ditch mear Kealia, Kauai, during the year ending
June 30, 1920.

Discharge.
Date Made b, hG‘agl:?t Milli ‘
ate. e by— eig] Second- on
v (feet). fee?d gallons
* | per day
0.30 9.2 6.0
.20 5.4 3.5
.31 111 7.2
.43 19.6 12.7
.30 10.5 6.8

Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauai, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
41 15.6 7.4 | 12.1 8.5 6.7 | 10.4| 10.4 9.3
19.0 9.7 5.2 | 16.3 8.5| 114 85 |eaaanen 9.3
13.4 8.5 7.3 15.1 85| 14.7| 10.0|....... 12.5
17.0 9.3 7.4 | 10.4 8.1 7.8 9.5 . .c.a0 17.3
12.5 12,1 6.7 85 8.5 7.4 12.6 |....... 26.5
10.8 ) 10.8, 10.8 | 22.5 6.7 | 1.7 851 13.1, 14.7 |....... 13.4
9.3 | 10.4| 11.0| 158 6.4 | 14.2 85 128 | 13.8|....... 10.4
9.3| 12| 1.6 16.9 6.7 117 851 24.5| 121} ...... 10.0
1.7 42 18.8 1 17.1 6.7 1.7 851 153 10.8|....... 9.3
11,7 13.4| 10.8| 12,5 8.7 12.1] 112} 151 | 12.1|....... 13.2
1.2} 10.4 81| 14.7 7.0 89| 17.5} 41
10.8 9.3 7.4 | 11.2 7.0 7.8 10.4] 50
10. 4 9.3 7.0 9.7 6.8 8.9 9.7 26
13.4 8.9 7.0 8.1 54| 13.4 8.5 13.4
.5 1 7.0 7.4 6.7 10.8 8.1 | 10.8
27.5 7.8 6.7 7.4 7.8 7.3 7.4 9.3
10.4 8.9 6.4 7.0 7.8 4.4 7.4 16.0
8.5 8.1 6.7 7.0 7.8 4.1 7.4 155
1.6 8.1 8.4 6.7 7.4 4.1 7.0 5.4
30.5 9.7 9.7 6.7 7.4 8.3 7.4 4.8
2L5 6.7 9.3 24 7.0} 10.1 7.0 4.8 38 15.0 10.0
117 6.7 7.4 40 7.0 7.2 7.0 4.8 13.4| 15.8 13.0
9.3 8.4 7.8¢ 121 9.7 10.4 6.7 13.0! 1.2 19.8 12.3
89 8.0 41 10.0 7.8 7.8 6.7| 16.4| 10.8) 17.8 9.7
8.1 8.4 | 12.5 9.3 7.0 8.9 9.0 7.0 1.2 30.5 9.3
7.8 7.4 89| 100 9.5 9.7 1 12.7 88| 12.1] 10.5 12.5
7.8 8.1 8.5 7.8 81 7.4 12,1} 1.7 14.7 16.2
7.4 13.0 7.4 1.7 9.3 7.0 121 12.1] 112 16.6
7.4 9.7 .0 27 8.9 8.7 125] 1.7 | 10.8 16.1
7.0 7.8 6.7 215 89 |.......] 88| 10.8} 13.4 10.4
8.5 16.4 |....... 13.4 8.9 foeemn-s 9.8 |eeaenns 10.8 |..-... .

Nore.—Recorder not working properly and discharge estimated in million gallons %?r day by com-
parison with gage-height record on Kapaa River, as follows: Sept. 27-30, 7; Oct. 14, 7.5; May 2-8, 10; May
9-11, 6; May 12-13, 10; and June 11-186, 15.

Monthly discharge of Knpahi ditch near Kealia, Kaua, for the year ending June 30, 1920,

Discharge. Total run-off.
Month. i .

on Million gallons per day Second-feet| Million Acre-

Maximum, | Minimum.| Mesan. (mean). | gallons. feet.
July.......... ceerinanen ceemenn 37 8.5 16.3 25.2 506 1,550
AuguSt..eeiiiiiieiieiaiiannn. 41 7.0 13.5 20.9 418 1,280
September............. reeeaen 42 6.0 9.99 15.5 300 920
October............... ceeecans 41 6.4 10.3 15.9 320 980
November....eeeeeeouannnn... 40 6.7 2.0 18.6 361 1,100
December.....ceeenennannnnnn. 27 52| 8.64 13.4 268 822
January............... reeenenn 16.3 4.1 9.68 15.0 300 921
Fobruary.cceneeerennereuannnn .5 6.7 8.56 13.2 248 762
arch.........oo...... PO, 4.8 13.9 2L5 431 1,320
April ..ol 38 8.4 12.3 19.0 368 1,130
B eeereecneiranrarocnanaaas 30.5 |ceennnnaannn 12,2 18.9 378 1,160
Jume. .t 28.5 9.3 13.7 21.2 410 1, 260
‘The year....... 50 4.1 1L8 18.3 4,310 13,200

48298—24—wsp 516——4
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ANAHOLA RIVER NEAR KEALIA, KAUAIL

LocATION.—A quarter of a mile above dam at Kiokala and 6 miles northwest of Kealia.

RECORDS AVAILABLE.—August 22 to November 2, 1910; December 30, 1912, to June 30,
1920. Fragmentary record December 15, 1910, to December 28, 1912, at dam a
quarter of a mile below present site.

Gace.—Stevens continuous water-stage recorder March 14, 1920, to June 30, 1920;
Friez water-stage recorder used August 22 to November 2, 1910, and December
28, 1912, to March 7, 1920.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 75 feet above and
below gage; right bank steep and high and covered with underbrush; left bank
low for about 40 feet from low-water channel then rises abruptly. Control com-
posed of boulders; permanent for low and medium stages; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.53 feet at 7.30-
p. m. January 16 (discharge, approximately 1,020 million gallons per day or-
1,580 second-feet); minimum stage recorded, 1.91 feet 11 p. m. October 19 (dis-
charge, 2.6 million gallons per day or 4.0 second-feet).

1910, 1912-1920: Maximum stage recorded during period of record, 12.9 feet
at 7.30 p. m. September 26, 1914 (discharge, estimgted from extension of rating
curve, approximately 1,450 million gallons per day or 2,240 second-feet);
minimum stage recorded, 1.3 feet February 27 and 28, 1915 (discharge, 2.0 million.
gallons per day or 3.1 second-feet.)

DrversioNs.—Part of flow diverted 3 miles above station.

ReauraTioN.—None except by diversions.

OsiECT OF STATION.—To determine feasibility of additional diversions for irrigation:
of sugar cane. Water owned by Territory and leased to Makee Sugar Co.

Urmmazation.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Two rating curves were used;

- one effective July 1 to January 16 and the other January 17 to June 30. Both
curves are fairly well defined below 15 million gallons per day but poorly defined
above that point. Operation of water-stage recorder fairly satisfactory. Records
fair when water-stage recorder was operating and discharge less than 15 million
gallons per day.

Discharge measurements of Anahola River near Kealia, Kauai, during the year ending
June 30, 1920.

Discharge.
Dat Mad ! hGaéghet
ate. e by— ef; ST
4 (feet). | Second- muég’;
feet. per day.
July 10 2.02 7.5 4.8
Sept. 24 1.95 4.5 2.9
Nov. 15 2.03 6.2 4.0
Dec. 15 2.10 8.5 5.5
Jan. 30 2.27 9.4 6.1
Feb. 16 2.11 5.6 3.6
ﬁpr. 1 2.15 5.8 3.7
ay 14 2.17 6.4 4.2
June 18 | M. H, CarsOml. e o v e oeinininenenaeansocanananes 2.25 10.7 6.9
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'ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAIL

Locarion.—At lower end of third tunnel above Kaneha reservoir, 7 miles from Kealia."

RECORDS AVAILABLE,—May 29, 1915, to June 30, 1920.

Gage,—Stevens continuous water-stage recorder installed Apnl 10, 1920. Stevens

8-day recorder used June 26, 1915, to April 10, 1920, and Friez recorder used May
29 to June 26, 1915.

DiscHARGE MEASUREMENTS.—Made from wooden footbridge at gage above control
and spillway.

CHANNEL AND coNTROL.—Channel at gage is short straight stretch of open ditch
cut in firm earth between two tunnels. Control is timber gill on check gate below
spillway and rock section of ditch; probably permanent when spillway is not in
use.

ExXTREMES OF DIscHARGE.—Maximum stage recorded during year, 3.84 feetat 6 p. m.
December 3 (discharge, 556 million gallons per day or 85 second-feet); minimum
stage recorded, reservoir gates occasionally shut in November, December, and
January.

1915-1920: Maximum stage recorded, 3.96 feet at 5 p. m. April 18, 1919 (dis-
charge, 58 million gallons per day or 90 second-feet); minimum stage recorded,
reservoir gates occasionally shut (discharge into reservoir, 0.0). L

Diversions.—Diverts from Anahola River.

REcULATION.—By head gates. When Kaneha reservoir is full water is turned out
of ditch at spillway just below gage.

OBsECT OF sraTION.—To0 determine amount of water diverted from Anahola River to
Kaneha reservoir. Water owned by Territory leased to Makee Sugar Co.

UriLizaTioN .—Water is stored in Kaneha reservoir for irrigation of sugar cane and for
domestic supply.

Accuracy.—Stage-dischargé relation permanent when spillway is closed and reservoir
gate opened. Effect of opening spillway on relation of stage to discharge into
reservoir not determined, but is probably slight and has been neglected. Rating
curve well defined below 10 and fairly well defined below 35 million gallons per
day. Figures do not include discharge through spillway. Operation of wateér-
stage recorder satisfactory except as noted in footnote to table of daily discharge.
Records good except when water was wasting or recorder not operating.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kaua,
during the year ending June 30, 1920.

Discharge.
Date A hGa e1:
ate., Made by— eig +
- Y (feet). | Second- Million
feet gallons
. per day.
July 10 | Shiro Takabayaf:hi ............................................. 1,46 7.6 49
Aug. 29 {..... 1.24 3.6 2.3
Sept. 24 |..... do 1.15 2.9 1.85
Nov. 15 |..... do 1.26 4.1 2.7
Dec. 22 |..... do 1.06 2.2 1.4
Jan. 30 |..... do 1.37 3.1 2.0
Feb. 16 |..... do 1.12 2.1 1.4
Mar. 29 |..... do........ 1.45 6.5 4.2
Apr 17 | W. V. Hardy. 1.22 3.9 2.5
ay 14 | Shiro Takabayashi. s 1.15 | 2.4 1.5
June 18 | M. H. Carson.. ....couiiernniiiiicaiiiirciiiancaiaeansas eeeen 1.40 | 6.0 3.9
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Daily discharge, in million gallons, of Anahola ditch above Kaneha reservoir, near, Kealia,
. Kauat, for the year ending June 30, 1920. ‘

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June.
43| 13.7| 7.9 1.5 36| 36| 16| 40| 2.6 2.8
3.0 5.4 4.1 5.5 3.7 3.5 1.8 7.1 2.3 2.5
3.2 4.2 3.7 6.2 4.0 3.4 1.8 7.4 2.3 2.8
2.8 4.5 7.8 |. 3.0 3.4 3.3.| 2.0 8.0 2.2 -3.8
2.7 4.0 7.0 2.3 2.8 3.3 .90 22 81
2.6 3.3 5.0 1.8 3.6 3.2 3.8 2.2 3.5
4.2 3.0 4.0 . 1.2 4.4 3.5 5.4 2.2 2.8
3.5 5.0 6.8 4.0 |....... 2.1 3.6 3.7 1.7 2.2 2.8
8.5 6.6 | 15.7 2.8 9.% 2.8 5.5 3.6 3.8 1. 2.2 2.4
4.7 7.4 5.0 2.4 8.4 0 8.6 4.0 8.2 2.2 3
13.2 3.9 3.6 2.4 8.5 2.0 6.7 135" PR I 2.2 5.6
3.7 3.7 3.2 2.2 6.2 2.1 3.6 2.9 3.2 2.2 5.1
8.5 4.4 3.0 2. 3.8 2.0 2.7 2.9 |. 3.1 2.1 4.6
8.0 4.6 2.7 2.1 3.0 2.0 3.6 2.2 3.5 2.1 - 8.7
6.4 7.2 2.6 2.0 2.8 1.9 4,9 2.0 |...,...] 8.0 2,0 3.0
40| 12.4 2.6 1.9 2.7 1.8 .0 1.9 3.7 2.8 2.0 6.8
3.4 4.2 2.9 1.9 2.5 1.8 .0 1.9 6.4 2.8 1.9 7.8
4.0 3.6 1.9 1.9 2.5 1.8 .0 1.9} 10.0 6.2 6.9 4.3
6.4 5.4 1.4 1.9 2.3 1.8 .0 1.8 5.6 3.6 4.2 3.8
15.0 | 16.4 2.8 2.0 2.3 1.8 1.4 1.8 4.2 5.2 2.3 3.0
7.5 | 12.9 1.3 2.0 4.0 1.6 3.3 1.7 3.6 14.7 2.5 2,8
8.3 5.7 1.9 2.3 3.3 1.8 3.3 1.7 8.2 | 12.8 2.6 2.5
5.4 4.3 1.9 2.0 2.7 2.9 4.1 1.6 9.3 7.0 3.6 2.5
5.1 3.7 2.2 9.0 2.5 1.8 5.1 1.7 9.3 6.0 3.3 2.2
3.8 3.3 2.3 2.7 2.5 1.7 4.7 1.8 9.3 5.0 10.3 2.3
8.0 3.0 221,22 1.6 2.8 4.7 2.9 5.9 4.6 8.4 2.8
5.0 2.9 2.1 2.0 .0 2.3 4.4 1.8 2.7 4.0 3.0 6.4
13.3 2.8 3.5 4.8 .0 2.7 4.1 1.6 2.5 4.0 2.4 6.6
6.2 2.7 3.0 g 3.8 3.9 1.6 5.0 3.6 4.6 3.4
56| 2.5 2.3 . 3.9 8.7...... 5.1 29| 7.2 3.3
5.6 4.7 |evevacd]eeannnn .0 3.6 3.7 feeannen 3.6 |....... 8.5 |eaneenn

NOTE.—Recorder not working properly and discharge estimated in million gallons ger day as follows:
Se%t. 29 to Oct. 4, 2.5; Oct. 31, 5; Nov. 1-8, 5.5; Mar. 11-15, 8; Apr. 5-11, 6; June 30, 3.3; Jan. 17-18 and
Feb. 14-18, part of hydrograph estimated. .

Monthly discharge of Anakola ditch above Kancha reservoir, near Kealia, Kauai, for the
- year ending June 30, 1920.

Discharge, -Total run-off.
. i .

Month. Million gallons per day. o ddect! MiMion Acre-

Maximum. | Minimum.| Meag, | (@e8n). | gallons. feet.
FULY e eeeierneeerenaeennnann 15.0 2.6 5.93 9.18 184 564
16.4 2.5 5.53 8.56 171 526
15.7 1.3 3.85 5.96 116 354
{ 9.0 1.9 2.88 4.46 80.2 274

November (25&;13}'5) ...................... 1.6 4.49 6,95 115

December (29 days)........... 6.2 1.2 2.56 3.96 74,3 228
January (264 da8ys).-eeeenn... 8.6 1.4 4.25 6.58 111 341
February....cccecvviecanncns 5.2 1.6 2.62 4.05 76.0 233
March. 1.6 5.68 8.79 176 540
April.. 2.8 5.55 8.59 166 - 511
ay.. 1.9 3.29 5.00 102 313
JURG. ceeeeiieiicaeeinnaaanan 3 2.2 3.90 6.03 17 359
The period (3543 days)..|............ 1.2 4.22 6.53 1,500 4,600

EALIHIWAI RIVER NEAR HANALEI, KAUAL )

LocaTron.—At elevation 700 feet, 1 mile east of Kauai Electric Co.’s power line and

_ 9 miles southeast of Hanalei. ,

RECORDS AvarLABLE.—March 13, 1914, to June 30, 1920.

GaGE.—Stevens continuous water-stage recorder.

' DISCHARGE MEASUREMENTS.—Made by wading or from footbridge. :

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and 50
feet below gage; current sluggish at low stages; right bank low and wooded; left
bank a high and nearly vertical cliff. Control composed of large boulders; fairly,

_ permanent. ‘ '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.10 feef at 7 p. m.

January 16 (discharge, approximately 1,100 million’ gallons: per. day, or 1,700_.
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-second-feet); minimum stage recorded, 0.58 foot 8 a. m. February 22 (discharge,
5.8 million gallons per day, or 9.0 second-feet).

1914-1920: Maximum stage recorded, 14.4 feet at 6.30 a. m. September 25, 1914
,(discharge, computed from extension of rating curve, approximately 4,000 mllhon
‘gallons per day, or 6,200 second-feet); minimum stage recorded February, 1920.

Correction to extremes of discharge pubhshed in Water-Supply Paper 485:
Maximum stage recorded during the year 1917-18 was 7.92 feet May 22, 1918
(discharge, 1,780 million gallons per day or 2,750 second-feet).

DIVERSIONS.——None

RecuraTron.—Nene.

OssEcr oF statioN.—To determine feasibility of high- level diversion, in connection
with Territorial project relative to Hanalei River. .

UriuizatioNn.—Part of flow is diverted below station for irrigation of rice and taro.

ACCURACY.—Stage-dlscharge relation practically permanent. Rating curve well-

_ defined below 70 million gallons per day. Operation of water-stage recorder

satisfactory except as shown in footnote to table of daily discharge: Records
good when water-stage recorder was operating satisfactorily.

Discharge measurements of Kalihiwai River near Hanalet, Kauai, during the year ending
June 30, 1920.

Discharge.
) ' Bereht Mill
Date. | | Made by— eig] _ illion
. (feet). Sef‘e’g’t‘d gallons
' * - | per day.::
July 13 | Shiro Takabayashi.... .. ... iciiiiiiiiiiiiiiiiiaiiiaaecnnes 1.54 |° 94 61 -
Sept. 2 | H.A. R. Austin. .. .83 18.6 12
Shiro Takabayashi. .88 22 4.2
do .68 12.4 8.0
75 1400 9.0
. .86 L19.5 12.6
1.05 32.5 21
.80 17.5 11.3

Daily dv,scharge in million gallons, of Kalikiwai River near Hunalei, Kauaz for the yea-r
ending June 20, 1920.

Day. July.| Aung. | Sept. | Oct. ’ Nov. Feb. | Mar. | Apr. | May. | June.
) S ieeean '19.0 | 78 |- 12.6 8.6 12.0 | 7.8 6.0 | 43 11.0 9.2
. 48 11.8 | 11.4 | 8.0 764 6.2 70 9.8 9.5
37 26 10,7 6.8 7.4 8.8 66 9.8 10. -
37 28 8.6 7.6 7.2 12,01 116 9,2 16.9°
32 | 27 23 10.1 7.0 7.6 | 62 8.6 39
28 21 16,6 | 22 6.8 15.6 | 41 8.3 14.9
27 18,5 | 12.6 | 13.0 7.6 | 18.6 | 32 7.8 1L.0
34 23 17.5 | 53 9.5 26 7.4 10.1
39 59 12.2 1 30 7.6 25 22 740, 9.2
36 27 10.4 | 20.0 14.5| 27 24 7.4 16.5
30 21 10| 27 74 73 19.0 8.0 20.0
25 18.5 | 10.1 | 19.5 23 97 17.Q 8.0 26
29 16.5 8.0 | 12.6 5 7.2 20.0
‘26 15.5 7.8 loeeennn 7.2 20.0
42 15.0 (A 7.2 15.0
5 - | H.6 7.4 7.4 2
19.0 | 15.0 7.2 31 34
10.4 | 13.4 6.8 45 18.5
14.0| 13.0 7.0 17.0 18.5
45 18.7 7.6 9.8 13.0
40 11.8 T2 fecaanan 4.6 11.4
21 10.4 6.6 [..uunnn 13.8 15.5
16.0 9.8 7.0 faennnns 11.8 1.0
14.2 8.6 15.0 9.5
13.0 8,0 82 9.5
12.2 7.6 13.4
11.8 7.2 16.5 18.6
11.0 |- 10.5 13.0 28
10.4 | 11.5 12.6 22
10.4 | 11.4 4.2 12.6
10,7 |eeenen 10,7 |eevnann

Notg.—Nov. 13 t0'Dec. 16 paper torn and norecord. Nov. 13 and Dec. 16 graph partly estimated. Nov.
14-30 discharge estimated- at 16 million vé;allans per day and Dec. 1-15 at 19 million gallons per day,
determined by multiplying discharge of Waioli Stream by 14.

-
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Monthly discharge of Kalikiwai River near Hanalei, Kauai, for the year ending June

30, 1920.
Discharge. Totalrun-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum, | Minimum. | Mean.

23.5 36.4 727 2,240

27.6 42,7 856 2,
17.1 26.5 512 1,570
10.7 16.6 331 1,020
17.1 26.5 514 1,570

17.4 26.9 538 1
31.7 49.0 984 3,020
10.7 16.6 310 952
50.8 - 78,8 1,570 4,830
39.9 6L.7 5200 3,670
15.5 24.0 482 1,470
16.8 26.0 505 1,550
23.3 36.1 8,530 26,200

HANALEI RIVER NEAR HANALEI, KAUAIL

LocatioN.—b5 miles upstream from Hanalei.

REecorps avamnaBLE.—December 28, 1911, to November-20, 1919, when station was
discontinued.

GaeE.—Inclined and vertical staff on left bank, read by Daniel Kamaka.

DiscrarRGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Qne channel at all stages; straight for a quarter of a mile
above and 500 feet below gage; banks low, wooded, and not subject to overflow.
Control, shifting boulder and gravel bar.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.54 feet at 7.10
a. m. July 11 (discharge, 379 million gallons per day, or 586 second-feet); mini-
mum stage recorded, 6.55 feet at 4.10 p. m. October 24 to 8.10 a. m. October 27,
and 4.10 p. m. October 30 (discharge, 38 million gallons per day, or 59 second-feet).

1911-1919: Maximum stage recorded, 17.5 feet at 4 p. m. September 26, 1914
(discharge, computed from extemsion of rating curve, approximately 14,000
million gallons per day, or 21,700 second-feet); minimum stage recorded, 6.21
feet March 25, 1914 (discharge, 26 million gallons per day, or 40 second-feet)®.

Drversions.—China and Kuna ditches divert water above station.

REecuraTION.—None.

OBIECT OF STATION.—To determine amount of water left in river, below China and
Kuna ditch diversions. Water rises on territorial lands.

UrtLizatioN.—Most of the water passing the station is wasted, but a small amount
is diverted for irrigation of rice and taro.

Accuracy.—Stage-discharge relation slightly shifting. Shifts not large enough to
warrant drawing more than one curve. Rating curve fairly well defined. Gage
read to hundredths twice daily. Records fair.

& Maximum stage recorded for year ending June 30, 1918, was given erroneously in Water-Supply Paper
485. Corrected figures are 12.74 feet at 4.10 p. m. May 22, 1918 (discharge, 6,350 zmlhon gallons per day
*  or 9,820 second-feet).

f
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Discharge measurements of Hanalei River near Homalei, Kauai, during the year ending

June 30, 1920.
Discharge.
Date Made b; th t
ate. e by— eig

(feet). | Second. | Million

feet. | gallons

per day.

July 12 | Shiro TakaDAYSShi. . nnneeeeeemeeeeeeeeeeeeeemmeeeeeennees 8.74 131 85
Oct. 1 do 6.59 64 41.5
Jan. 11 6.71 n 59

Daily discharge, in million gallons, of Hanalei River near Hanalei, Kauai, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. Day. July. | Aug. | Sept. | Oct. | Nov.

85 295 50
60 88 49

98 68

T
!

Monthly discharge of Hanalei River near Hanalei, Kauai, for the year ending June 30, 1920.

.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). gallons. feet.
Maximum. | Minimum.| Mean.

JUY . o eeeeceiiiaeiiaeenees 285 39 102 158 3,180 9,700
A | T 315 22 90, 140 2,800 8,590
September 285 23 65.1 101 1,950 5,990
October 260 38 82.3 1,650 5,080
November 1-20 345 49 109 169 2,180 6,700
The period. .. coceveeciat]oneonininefioiioiineeiiiianieenceaiaaaeaaas 11,800 36, 000

CHINA DITCH NEAR HANALEI KAUAIL

LocarioN.—Just below intake and 4 miles south of Hanalei.

RECORDS AvAILABLE.—March 17, 1914, to November 20, 1919, when station was
discontinued. December 28, 1911, to September 30, 1913, at old station a quarl;er
of a mile below present station.

Gace.—Vertical staff on right bank; read by Daniel Kamaka.

DiscHARGE MEASUREMENTS.—Made from plank.

CHANNEL AND CONTROL.—Cut in clay and gravel; straight for 30 feet above and
50 feet below gage. Channel subject to growth of grass and weeds which affects
stage-discharge relation.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.09 feet at
7 a. m. August 1 and 7 a. m. September 9 (discharge, 37 million gallons per day,
or 57 second-feet); minimum stage recorded during year, 1.43 feet 8 a. m. and
4 p. m. October 30 (discharge, 15.2 million gallons per day, or 24 second-feet).

1911-1919: Maximum stage recorded, 3.09 feet at 8 a. m. April 3, 1919 (dis-
charge, 56 million gallons per day, or 87 second-feet); minimum, ditch occasion-
ally dry.

DrversioNns.—Diverts part of flow of Hanalei River.

Regurarion.—By head gates.

Osyect oF 8TATION.—To determine amount of water diverted by ditch. Ditch
serves fee simple land, but water all rises on Territorial land.

Urmrzation.—Water used for irrigation of rice and taro.

Accuracy.—Stage-discharge relation practically permanent July 1 until station
was discontinued. Rating curve fairly well defined between 10 and 25 million
gallons per day. Gage read to hundredths twice daily. Records fair.

Discharge measurements of China ditch near Hanalei, Kauai, during the year ending
June 30, 1920.

Discharge.
Date Made b, hG' e1: Milli
ate. e by— eig] . on:
(feet). Se}ggtnd gallons
- per day..
July 12 | Shiro Takabayashi....ccceueenimincacacssnococorinincnincnnes 1.78 38.5 24.9
Oct. 1[..... s L S 154 26,5 7.5

Daily discharge, in million gallons, of China ditch near Hanalei, Kauai, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. Day. July. | Aug. | Sept. | Oct. | Nov.
21 351 29 17.9 251 37 19.1
21 29 19.1 24| 27 19.1
22 271 19.1] 19.1 241 22 19.1
24 27| 35 17,9 25| 22 17.9
21 251 22 16.7 33 27 21
19.1 24 22 19.1 31| 29 17.9
19.1 24| 21 17.9 27| 24 17.9
22 29| 21 16.7 25| 22 17.9
29 29| 35 16.7 25 22 17.9
25 29 [ 24 17.9 271 22 17.9
33 291 21 16.7 251 2 17.9
24 224 19.1| 17.9 241 21 17.9
22 22| 19.1| 16.7 35 21 16.7
31 21| 19.1 ] 16.7 271 19.1} 19.1
27 221 19.1| 16.7 31} 19.1| 17.9

33| 19.1|.......

Monthly discharge of China ditch near Hanalei, Kauat, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.
35 19.1 25.8 39.9 801 2,45

37 19.1 24.8 38.4 768 2,360
35 16.7 20.8 32.2 623 1,910
24 15.6 17.3 26,8 535 1,650

27 1 19.5 30.2 390 1,
The period.............. I ................................................ 3,120 9,570
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EKUNA DITCH NEAR HANALEI, KAUAIL

LocatioN.—A quarter of a mile below intake and 3 miles southeast of Hanalei.

Recorps AvamLasLE.—July 1, 1916, to November 20, 1919, when station was dis-
continued. January 17, 1912, to September 30, 1913, at old site 500 feet below
intake.

Gage.—Vertical staff read by Daniel Kamaka.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

‘CHANNEL AND CONTROL.—Channel about 5 feet wide and 3 feet deep cut in firm
earth, straight for 20 feet above and 50 feet below gage. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.32 feet at 8.50
a. m, July 21 (discharge, 39 million gallons per day or 60 second-feet); minimum
stage recorded, 1.13 feet from 4.80 p. m. October 24 to 8.30 a. m. October 27,
(discharge, 7.0 million gallons per day or 10.8 second-feet). Water was oc-
casionally higher than indicated by the maximum above, but observer was
unable to reach the gage at higher stages.

1918-1919: Maximum stage recorded, 6.2 feet December 3, 1912, at old site
and 3.32 feet at 8.50 a. m. July 21, 1919 (discharge, 39 million gallons per day
or 60 second-feet); minimum stage recorded, 3.1 feet January and February,
1913 (discharge, 2.9 million gallons per day or 4.5 second-feet).

Diversions.—Ditch diverts part of flow of Hanalei River.

REGULATION.—By head gates.

-OBJECT OF STATION.—To determine amount of water diverted from river by ditch,
which serves fee simple land. Water all rises on Territorial lands.

UriLizatioN.—Water used for irrigation of rice and taro. ‘

Accuracy.—Stage-discharge relation permanent July 1 until station wasdiscontinued.
Rating curve fairly well defined above and poorly defined below 15 million
gallong per day. Gage read to hundredths twice daily. Records fair.

Discharge measurements of Kuna ditch near Hanalei, Kouai, during the year ending

June 30, 1920.
Discharge.
Date ad. hGagl'lat Milli
ate. Made by— eig illion
v (feet). | Sc00d- | gallons
* | per day.
July 12 | Shiro Takabayashi....c.ccueeeririmaaeeiinnacaioaacenaacnnn 2.66 44 28.5
O¢t, 1 [..... 5 APPSR 1.98 26 16.8

Daily discharge, in million gallons, of Kuna ditch near Hanalei, Kauai, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. Day. July. | Aug. | Sept. | Oct. | Nov.
78 N PO 15.8 19.3 7.2 10.2
27 30| 27. 19.3 19.3 | 18.6 9.7
27 28 | 25 19.3 19.3 7.2 9.7
27 27 ....... 7.2 18.6 7.2 9.7
25 27| 30 7.2 2.0 12.6 |.......
25 27| 27 13.2 18.6 7.2 1.

25 27| 27 12.6 17.9 7.2
27 |eaeeaae 27 7.2 17.2 7.2
34 |.e.... 7.2 7.6 | 12.0
30| 23 7.2 7.2 7.2
28| 21 (%7 R 27 7.2 7.2
271 20.0 7.2 11.4 27 7.2 13.2
271 20.0 7.2 10.8 27 7.2 |eesenen
27 | 19.3 7.2 10.8 27| 19.3 | 20.0 |.
271 19.3 7.2 10.2 271 19.3 7.2
27 eaaenne 19.3

NotE.—On account of high water, gage could not be reached by observer, at one or both daily trips and
-discharge has been estimated in on gallons per day as follows: July 11, 20, 28, 30, 31, and Aug. 1, 8, 16,
and 21, at 35; Sept. 1, 4,and 9, at 30; Oct. 28 and Nov.7, 8, 9, and 11, at 20; and Nov. 205t 13. .
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Monthly discharge of Kuna ditch near Hanalei, Kauai, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Ml
on gallons per day. "
— . s%%gget élgﬁ%g: Acre-feet.

Maximum. | Minimum,.| Mesan. . :
11§ P 25 29.5 45.6 914 2,810
F N T N SN 27 28.7 44.4 889 2,730
September. ...ooiiiiiiiaia e eeeaaaes 7.2 20.0 30.9 601 1,840
(7)1 PPN BRI 7.2 10.7 16.6 333 1,020

November 1—20 ............................ 9.7 14.8 22.9 295

The iod (July 1 to

pen) ...... Y 3,030 9,300

WAIOLI STREAM NEAR HANALEIL KAUAL

LocaTtroN.—3 miles above mouth of stream and 4 miles from Hanalei.

RECORDS AvAmasLE.—July 1, 1914, to June 30, 1920. Data from December 19,
1916, to June 30, 1918, have been revised in Water-Supply Paper 515.

Gage.—Stevens continuous water-stage recorder.

D1scEARGE MEASUREMENTS.—Made by wading or from cable at gage.

CHANNEL AND CcONTROL.—One channel at all stages; straight for 30 feet above and 20
feet below gage; right bank steep, left bank slopes gently. Control composed
of boulders; shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.50 feet at 6
p. m. March 25 (discharge, 470 million gallons per day or 727 second-feet); mini
mum stage recorded, 0.96 foot at 4.45 a. m. February 1, 6 p. m. March 3, and
7 a. m. May 9 (discharge, 5.7 million gallons per day or 8.8 second-feet).

1914-1920: Maximum stage recorded, 6.15 feet at 6.30 a. m. December 19, 1916
(discharge, computed from extension of rating curve, approximately 955 million
gallons ® per day or 1,480 second-feet); minimum stage recorded, 0.6 foot July
22, 1914 (discharge, 2.0 million gallons per day or 3.1 second-feet).

Diversions.—None.

ReeuratioN.—None.

OmsecT oF sTATION.—To0 determine feasibility of high-level diversions, in connection
with Territorial Hanalei River project. Territorial land and water.

UrinizaTioN;—Small part of flow is diverted for irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
August 8, well defined below 60 million gallons per day and rating curve used
August 9 to June 30 well defined below 80 million gallons per day. Operation
of water-stage recorder unsatisfactory. Records fair when water-stage recorder
was operating.

Discharge measurements of Waioli Stream near Hanalei, Kauoi, during the year ending
June 30, 1920.

Discharge.
Dat Made b; hG‘aglet
ate. e by— . 0i "

v (feet). | Second- | Million

feet gallons

* | per day

July 11 | Shiro Takabayashi.. 1.65 46.5 30

Aug. 31 | H. A. R. Austin. . 2.17 89 58
Sept. Shiro Takabayashi. 114 1L.8 7.7
Nov. do 1.60 34 22.1
1,02 10.2 6.6
sz. 1.15 12,9 8.4
Feb. L27 14.3 9.2
Mar. 2.20 74 47,5

3.48 470 304
May 1.00 8.4 5.4
June 1.10 12.1 7.8

$Supersedes figures published in Water-Suvnply Papers 465 and 485.
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Daily discharge, in million gallons, of Waioli Streamn near Hanalei, Kauas, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
28 12,1 ..., 6.2 182 6,3 6.5 10.1
17,0 | 13.5 9.7 [cauenn. 23 24 6.3 6.0 | 12.9
141} 16.4 7.6 |caen... 55 16,4 6.1 6.6 | 25
14831 150 ..o . j.eoaa.. 157 | 12.6 6.1 6.9 31

141 16.0 |.eeies fennnn.. 9.8 10.1 6.1 7.2| 17.8

14,1 118 86| 17.9 6.1 17.4 | 12.0

151 | 1L0 7.6 | 18.6 9.1 10.1

13.2 7.2 | 1.8 | 12.4 8.4

30 45 10.2 9.8 80| 17.1 7.5

19.2 | 13.5 86 9.6 9.4 | 47 10.2

Mo, .| 154 10.3 | ... |.... ...| 7.8 7.3 29 8

| b 21 14.7 35 3 P A 7.2 7.0 | 18.3 3

& T 34 18.8 82 |....... 12.6 6.9 7.3 10.8 2

Mol 33 19.4 7.6 {.e..... 10.3 6.8 7.2 8.8 0

5.ae...... eeeed| 28 32 7.5 [cen.e. 9.2 6.6 | 26 7.6 2
16 .o 21 35 7.8 eeee-n. 8.4 6.6 71 7.3 |
L 17.0 | 185 7.2 |...... 7.8 6.6 | 43 7.0
3 T 15.9 | 16.0 6.9 ...... 7.5 6.6 | 31 7.0
19 e 24 6.8 |....... 7.2 6.6 | 15.0 6.9
.............. 36 33 9.7 .......| 6.9 6.6 | 10.8 6.6
b S 25 24 7.2 }...... 46 6.6 9.4 6.3
.............. 16.4 6.9 ......] 19.7 6.9 9.2| 6.0
.............. 15.4 | 12.3 6.91.......] 10.3| 15.1 8.4 6.9
24, e 14.1 8.8 (2 8.4 7.2 7.8 6,5
2B, 14.8 84|02 .......| 73 7.0 72| I6.5
260 ..t 16.5 841 7.0|...... 6.8 1 18.6 7.3 | 13.8
27 e 14.8 8.4 3 3 6.6 | 12,3 7.0 7.2
28, eeieiieann 34 80| 7.6 ...... 6.9 | 16.4 6.8 6.8
2..... eeecenes.] 185 8.0 86 | .ea.. 6.6 | 56 6.8| 6.8
30 ..o, 16.2 9.4 84 |....... 6.5 | 32 6.6 [.....i.
;2 SO, J191 ) 025 e, 26 6.2 [ceannen

NoTe.—Recorder not working groperly and discharge estimated in million gallons per day as follows:
July 9-11, 21; Nov. 1-12, 13; May 17-31, 16; June 1-18,12. Estimates are approximately twe-thirds of dis-
charge of Kalihiwai River.

Monithly discharge of Waioli Stream near Hanalei, Kauat, for the year ending June 30, 1920

Discharge. Total run-off.
Month. Million gallons perday.
Second-feet Mﬁggg Acre-
(mean). . g8 N feet.
Maximum. | Minimum.| Mean.
12.7 19.9 30.8- 616 1,890
8.0 18.5 28.6 574 1,760
6.8 11.3 17.5 338 1,040
............ 7.13 11.0 a221 678
6.5 1.7 18.1 351 1,080
6.2 13.7 212 424 1,300
6.2 14.8 22.9 457 1,410
6.0 9. 14,0 262
6.0 39.1 60. 5 1,210 3,720
6.2 19.6 30.3 1,
1.1 17.2 343 1,060
10.4 16.1 313 7
............ 15.6 24.1 5,700 17,500

@ Estimated as two-thirds of discharge of Kalihiwai Stream.
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MISCELLANEOUS MEASTUREMENTS.

Measurements of streams and ditches on the island of Kauai at
points other than regular gaging stations are listed below.

Miscellaneous measurements on Kauai during the year ending June 30, 1920.

Discharge.
Date St ’ Locali h(}ag}(:t
ate. Team. . ity. eig] -
v (feet). |Second-| Million
foet gallons
* |perday
Jan. 25 | Main left branch of Koaie..| Elevation 3,500 feet, near Waimea,Kauai.|........ 2.2 1.45
July 18 | Waiahulu Near Waimea, Kauai...ooeneeeeeennenann 2.44 27 17.5
. .23 . 48 27 17.6
. 44 25 16.2
2.38 2i. 4 13.8
. 39 80 52
.58 | 108 70
5.36 | 626 405
. 80 31 19.9
. 60 18.3 1.8
16 25.5 16. 4
2.18 26.5 17.0
32.5 20,9
56 36.5
42 27
176 114
583 377
24 15.5
35 22.6
20.6 13.3

ISLAND OF OAHU.
KALIHI STREAM NEAR HONOLULU, OAHU.

TLocarion.—At Kioi Pool, three-cighths mile above Catholic Orphanage, 3 miles up
Kalihi road from King Street car line, and 5 miles north of Honolulu post office.

RECORDS AvarnaBreE.—September 6, 1913, to June 30, 1920.

GaceE.—Gurley 7-day water-stage recorder installed June 25, 1918. Friez recorder in
use September 8 to November 22, 1913, and Gurley printing recorder December 4,
19183, to June 25, 1918. '

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 500 feet above gage.

‘CHANNEL AND CONTROL.—Water drops over a 10-foot fall into pool at gage. Channel
is solid rock, with steep, high banks; two channels for gage heights of 6.0 feet
and over. The high-water control is solid rock; low-water control is concrete dam
completed January 11, 1919.

[EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.31 feet at 10.30
p. m. March 22 (discharge, 566 million gallons per day or 876 second-feet); mini-
mum stage recorded during year, 2.80 feet several times between February 27
and March 5 (discharge, 0.5 million gallons per day, or 0.8 second-foot).

1913-1920: Maximum stage recorded, 12.53 feet at 8.30 p. m. December 6, 1918
(discharge, 1,150 million gallons per day, or 1,780 second-feet) ; minimum discharge
recorded during 1920.

‘DiversionNs.—Catholic Orphanage diverts water for domestic use into a 4-inch pipe
(which is reduced by several stages to 1 inch at the outlet) at a dam-about 300 {eet
above the station. Dam was installed May, 1920. Prior to this there were no
diversiens above station.

‘RecuraTioN.—None. .

‘OBIJECT OF STATION.—To determine feasibility of using stream to augment water
supply -ef city of Honolulu. Part of water rises on Territorial lands.



r

Discharge.’

Gage

June 30, 1920.

low-water flow is diverted farther downstream for irrigation of taro.
Records good.

SURFACE WATER SUPPLY OF HAWAII, 1919-1920,

tween 1 and 50 million gallons per day. Operation of water-stage recorder

satisfactory.

remaining

Urmization.—Part of water diverted 400 feet below station for power development
Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-

Discharge measurements of Kalihi Stream near Honolulu, Oahu, during the year ending
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NoTE.—Sept. 2-13 float caught and record of no value; discharge estimated in million gallons per day a#

follows: SepiE 2-4, 10; Sept. 5-13, 2.5.
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Monthly discharge of Kalihi Stream near Honolulu, Qaku, for the year ending June $0,1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

14,0 1.7 3.46 5.35 107 329
24 2.0 4.14 6.41 128 394
13.3 1.6 3.26 5.04 97.8 300
22 1.1 2.98 4.61 92.5 284
12.0 .7 1.47 2.27 4.1 135
2.8 .7 .88 1.36 27.3 84
15.2 |, W7 1. 54 2.38 47.7 147
1.1 .5 .71 1.10 20,6 63
40 .5 8.35 12.9 259 794
8.6 2.1 3.33 5.15 99.9 307
2.2 1.4 L7 2.65 52.9 163
2.0 1.0 1.34 2.07 40.2 123
40 .5 2.78 4,30 1,020 3,120

NUUANU STREAM BELOW RESERVOIR NO. 2 WASTEWAY, NEAR HONOLULU, OAHU.

LocatioN.—On Pali road in upper Nuuanu Valley, 1 mile above end of car line and
5 miles from Honolulu post office.

Recorps avamuapLE.—October 21, 1913, to June 30, 1920.

Gaae.—Gurley weekly water-stage recorder installed April 12, 1918, at same location
as old inclined staff, datum unchanged.

DiscHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-
crested weir with end contractions; flood discharge measured by 12-foot sharp-
crested weir with end confractions, which with small weir, gives total flood dis-
charge. Both weirs set in concrete. Crest of small weir is 1 foot lower than
that of large weir. The weirs were reconstructed April 10-27, 1914, but original
dimensions were maintained.

CHANNEL AND cONTROL.—Channel is in solid rock; straight for about 75 feet above
and below weir; banks high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.09 feet at 4 p. m.
September 3 (discharge, 41 million gallons per day, or 63 second-feet); minimum
stage recorded 0.05 foot at 9 p. m. March 4 and 4 p. m. June 25 (discharge, 0.15
million gallons per day, or 0.25 second-foot).

1913-1920: Maximum stage recorded, 6.0 feet at 4 p. m. April 5, 1914, discharge,
610 million gallons per day, or 944 second-feet); minimum stage recorded in 1920.

Diversions.—Most of the flow at low and medium stages is diverted above station for
domestic supply and for power development.

ReauraTioNn.—Amount diverted above station varies.

OsyecT oF sTaTION.—To determine feasibility of using Nuuanu Stream at this point
to augment water supply for city of Honolulu. Territorial land and water.
UrnizaTion.—Station measures the waste water and seepage from reservoirs Nos. 2,
3, and 4 and the Luakaha weir. This waste water is used for irrigation of taro and

rice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Oper-
ation of water-stage recorder satisfactory except as noted in footnote to table of
daily discharge. Records excellent when water-stage recorder was operating.
Records fair when estimated.
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Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near
Honolulu, Oahu, during the year ending June 30, 1920.

Discharge.
Date. Made b, hG?gl?t
ate. e by— eig] v
(fest). | Second- | Million
feet, | 84 0NS
per day.
July 0.19 0.7 0.45
‘Oct. .21 .75 .5
Nov. 15 (l)g g’g ](.)6
ec. . . .15
.06 .25 .15
Feb. .10 .35 .25
.15 .2 .06
Mar. .53 2.6 1.65
.60 4.1 2.6
1.13 10.6 6,8
1.13 9.7 6.3
1.32 20.3 13.2
1.32 17.8 11.5
.71 3.7 2.4
Apr. .15 .4 .25
May .15 .45 .3

Daily discharge, in million gallons, of Nuuanu Stream below reservoir No. 2 wasteway,
near Honolulu, Oaku, for the year ending Jumne 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June.

0.8 0.6 L5 |....... 0.5 0.3 0.2 0.2 0.2 1. 0.5 0.2

.8 .6 3 PO .7 .3 .2 .2 .2 .. . 4 .2

.8 .6 8.1 0.8 .5 .3 .2 .2 .2 .4 2

W7 .5 19 15 .5 .3 .2 .2 .2 .4 .2

T 5 1.1 2.1 (S A PO .2 .3 .2 4 .2

7 .4 1.0 1.9 .2 .2 .2 .4 .2

.8 1.4 1.0 1.7 .2 .2 .2 4 .2

.9 1.9 .8 1.4 .2 .2 .2 4 .2

.8 .6 .8 1.2 .2 .2 .2 .b .2

.8 .6 .8 .8 .5 4 .2 .4 .2

.9 .6 T .8 W5 fecanans .3 1.0 .2 4 .2

.9 .5 .6 .8 .5 '3 .2 ] .5 .4 .2

1.0 b .6 .7 .5 .2 .3 3 .6 5 .2

.9 7 .6 .6 W4 .2 .2 2 .3 . .2

7 6 .7 .6 .4 .2 .2 .2 2 .3

.7 .6 7 .6 .3 .2 .2 .2 .2 .2

7 .6 .8 .6 .3 .2 2.1 2 .2 .2

.7 .5 2.1 .6 .2 .2 9 .2 3.5 .2

.6 .5 1.5 .6 .2 .2 .4 .2 2.1 .5

1.0 b .8 .7 .2 2 .3 .2 1.4 .2

21 .7 .5 1.1 .8 .2 .2 .3 .2 .9 2
22 .7 .5 1.7 .9 .2 .2 .4 .2 6.0 4
23 .6 .5 1.5 .8 .2 .2 .3 .2 5.1 .4
24 .6 .5 .8 .8 .2 .2 .3 2 3.0 2
25 .6 .5 .7 .6 .3 .2 .3 2 4.4 .2
26 .6 4 7 .5 .3 .2 .3 .2 .2
27 .6 .4 .9 .5 .2 .2 .3 .2 .2
28 1.2 .4 .9 .5 .3 .2 .2 2 .2
29 .6 4 .7 .4 .3 .3 .2 .2 .2
30 .6 Y 2 PR, .5 .3 .3 .2 .. .2
31 .6 [N i 35 P 2 .2 P2 PR RO PRl - BN P tenee

Note.—Clock on recorder stopped and discharge estimated in million gallons per day as follows: S?Eg:
30, 0.7; Oct. 1-2, 0.6; Dec. 5-11, 0.3; May 14-20, 0.4; May 21-27, 0.3. Record lost Mar. 26 to Apr. 2 apd
<harge estimated at 4.0 million gallons per day. Parts of graph of Nov. 14, 15, and May 28 estimated.
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Monthly discharge of Nuuanu Stream below reservoir No. 2 wasteway, near Honolulu,
Oahu, for the year ending June 30, 1920. -

Discharge. * Total run-off.
Month. Million gallons per day. ‘
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum, | Minimum.| Mean.
1.2 0.6 0.75 1.16 23.3 71
1.9 .4 .60 .93 18.5 57
8.1 6 1.21 1.87 36.4 111
2.1 4 ¥ 1.30 26.0 80
1.0 2 .40 .62 12.1 37
........................ .25 .39 7.6 24,
2.1 2 .33 .51 10.2 31
1.0 2 .25 .39 7.3 22
6.0 2 1,76 2.72 54.6 167
8.5 5 1.54 2.38 46.2 142
........................ .37 .57 1.4 35
.5 2 23 .36 6.8 21
8.5 2 71 1.10 260 798

MAOLE DITCH, MAUEA STATION, NEAR HONOLULU, OAHU.

LocaTion.—In Nuuanu Valley, 200 feet below lower portal of Hillebrand Glen tun-
nel at ditch intake and 6 miles from Honolulu post office.

REcoRDS AVAILABLE.—October 6, 1917, to March 5, 1920, when station was dlscon-
tinued.

Gaee.—Gurley weekly water-stage recorder.

D1scHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Ditch is an earth cut, with bottom lining of concrete, and
has an elliptical concrete control 15 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.67 feet at 8 p. m.
October 5 (discharge, 35 million gallons per day, or 54 second-feet); minimum
stage recorded during year, ditch dry.

1917-1920: Maximum stage recorded, 2.86 feet at 5.30 a. m. April 19, 1918 (dis-
charge, estimated from extension of rating curve, 41 million gallons per day, or
63 second-feet 7); minimum stage recorded, ditch occasionally dry.

Diversions.—Ditch diverts water from Maole Stream into Nuuanu reservoir No. 4.

REGULATION.—By head gates.

Ozsecr oF sTATION.—To determine amount of water diverted from Hillebrand Glen
for reservoir No. 4 of water supply for city of Honolulu. Territorial water.

Urmuization.—City water supply and power development.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
10 million gallons per day. Operation of water-stage recorder unsatisfactory at
times. Records good for low stages and poor for high stages.

The following discharge measurement was made by A. H. Wong.
July 31, 1919: Gage height, 0.39 foot; discharge, 0.85 second-foot, or 0.55 million
gallons per day.

7 Supersedes figures published in Water-Supply Paper 485.
48298—24—wsp 516——5
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Daily discharge, in million gallons, of Maole ditch, mauka station, near Homolulu, Oahu,
© for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. Feb.
0. 06 0.4 1.6
.15 .15 .15
.06 .1 4.7
.04 .15 .5
.03 .08 .2
.06 .08 .15
.08 1.3 .2
L7 1.8 .09
.3 .45 .1
.15 .35 .09
.2 .2 .15
.1 .8 .05
.2 .45 .04
.06 .45 .06
.06 .25 .06
.03 .2 .07
.04 .1 .06
.05 .07 .04
.02 .06 .04
.6 .06 .03
.25 .2 .03
.03 .09 .04
.06 .08 .04
.05 .09 .03
.85 .08 .02
.1 .07
.45 .05
1.4 .04
.25 .05
.85 .2
.5 1.5

NoreE.—Norecord and graph partly estimated Oct. 1, 2, and Jan. 15-17. No discharge for days for which
discharge is not given.

Monthly discharge of Maole ditch, mauka station, near Honolulu, Oahu, for the year
ending June 30, 1920.

Discharge. Totalrun-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. | Mean.

1.7 0.02 0. 283 0.438 8.78 27
1.8 .04 .321 . 497 9.95 31
4.7 .01 .287 444 8.60 26
2.2 lecieienencan . 160 248 4.95 15
.6 .00 .044 . 068 1.31 4
45 .00 . 028 .043 .88 3
............ .00 . 081 125 2.52 8
06 .00 . 004 . 006 .13 [

MAOLE DITCH, MAKAI STATION, NEAR HONOLULU, OAHU.

Location.—In Nuuanu Valley, 150 feet from Pali road, opposite reservoir No. 4, into
which the ditch empties; 63 miles from Honolulu post office.

REecorDs AvarLaBLE.—October 5, 1917, to June 30, 1920.

GageE.—Gurley weekly water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Ditch is earth cut with bottom lining of concrete. At the
gage a section 50 feet long, 53 feet wide, and 3 feet deep is constructed of concrete,
with concrete control at lower end.
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EXTEENES OF DISCHARGE.—Maximum stage during year, 2.84 feet. at 10.20 p- m.

August 7 (discharge, 71 million gallons per day, or 110 second-feet); minimum
stage recorded, diteh occasionally dry.

1917-1920: Maximum stage recorded, 3.45 feet at 4 a. m. April 19, 1918 (dls-
charge, 108 million gallons per day, or 167 second-feet); minimum stage, ditch
occasipnally dry. o

Dyveesions.—Ditch diverts water from Maole Stream and a few 1nterm1ttent streams
into Nuuanu reservoir No. 4.

Recuramions.—By head gates.

Ossecr or sTATION.—To determine amount of water diverted from Magle Stream in
Hillebrand Glen to reservoir No. 4 of city of Honolulu.

Urazatron.—City water supply and power development.

AOCURACY. —Si;age—dlscharoe relation permanent, except during unusually high swgeis .y
when concrete control is not effective on account of large amount of silt carried;”
Rating eurve is well defined below 10 million gallons per day. Operatich’, of
water-stage recorder unsatisfactory at times. Records good for low stages, poor

for high stages.

Discharge measurements of Maole ditch, makai station, mear Homolulu, Oahu, during
the year ending June 30, 1920.

. " Discharge.
Date. Made b; lgiegt Mili
ate. y— on
(feet). Sef:gg;ld- gallons
: . per day.
0.33 0.40 0.25
.39 © .8 .55
.32 .45 3
070 005 - 005

Daily discharge, in million gallons, of Maole ditch, makas station, near Honolulu -Oahu,
Jor the year ending Jume 80, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1 0.01] 0.4
2. .00 .08
3. - .01 .08
L TR PO .1
| S P .08
6. L02) .05
7. .2 | L5
8. L7 L7
9. .2 .4
10. .08 .2
1. .1 .15
12, .05 .08
13. 5] .15
14, .03, .6
15. .61 .25
16. 01 .2
) (R P .09
18. .05 .07
19. .01 .03
20. .6 .04
21. .25 .2
22. .1 .08
23. 03] .04
.. .02 .02
25.. 1.6 .02 .
26 .08 .02 75
2 13 .02 .
28 2.0 .01
29. .2 .02 |.
30.. .7 16 .. . R
31 .4 85 ... 1) R O PR S PR RN TR IR LR B 2 B (RPN

Nore.—Clock stopped part of day and graj h estimated Oct. 2, Nov. § Dee 3, 11, Mar. 18 1 and
May14. Clock st and discharge est‘lx;gxlt;tgd in million %ﬂons er day as follows: Nov. 1—6" 9 N"
1.0 119;1 4-10, 0.00; Mar. 27 to Apr. 2, 0.05; May 15-21, 0.00. rge for other days for wlnch dl.scharge
‘s not given.
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nthly dzecharge of Maole ditch, makai station, near Honolulu, Oahu, for the year
endmg June 30, 1920.

Discharge. . Total run-off.
Month. Million gallons per day.
L, N Second-feet| Million Acre-
. - ] {(mean). gallons. feet.
Maximum. | Minimum. Mean.

July. o 2.0 0.00 0.323 0. 500 10.0 31
August.....oociiiiieiiiiaaa. L7 .01 .252 . 390 7.80 24
September................... 13.2 .00 . 534 . 826 16.0 49
3.1 .00 . 196 .303 6,08 19
...... peeseal 4 400 .055 .085 165 5
W5 ' .00 . 030 . 046 .92 3
1.8 .00 . .108 . 167 3.36 10
.02 N . 001 .002 .04 0
............. .00 .365 . 565 1.3 35
1.6 00 . 166 .257 4.99 15
.15 .00 .015 . 023 47 1
.45 .00 .025 . 039 .76 2
The year.---.oocencnnn.. 13.2 .00 174 269 63 4 - 195

WEST BRANCH OF MANOA STREAM NEAR HONOLULT, OAHTU.

LocatioN.—At diversion dam at R. W. Shingles bungalow, 300 feet above highway

bridge, one-eighth mile above confluence with East Branch of Manoa Stream,
- and 4 miles northeast of Honolulu post office. )

RECORDS AvAILABLE.—May 29, 1913, to June 30, 1920.

Gacer.—Friez water-stage recorder. Watson water-stage recorder in use June 17 to
October 20, 1914; replaced October 20, 1914, by a Friez water-stage recorder; re-
placed May 9, 1915, by a.Stevens 8-day water-stage recorder; replaced August 15,
1917, by a Stevens continuous water-stage recorder; replaced April 13, 1920, by
Friez water-stage recorder. Vertical staff gage (at different datum) 150 feet up-

"stream from hlghway bridge, about 25 feet above small irrigation ditch diverting
from right bank, read from May 29, 1913, to June 16, 1914.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Small masonry diversion dam with rounded crest acts as
control, and forms a large quiet pool in the vicinity of the gage for low and medium
stages. Leavesand small débris lodge on control and growth of grass on sides at
times affects the discharge relation slightly. Channel clean and confined in the
vicinity of the gage. A short distance upstream the natural slope is steep and
channel is filled with boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.75 feet at 9.20
‘p. m, October 5-(discharge, 245 million gallons per day or 379 second-feet); mini-
mum stage recorded, 0.94 foot at 11,30 p. m. December 21 and 8.10 p. m. March
1 (digcharge, 0.12 million gallons per day or 0.19 second-feet).

© 1913-1920: Maximum stage recorded, 4.65 feet at 12.15 a. m. March 20, 1917
(dlscha.rge, 540 million gallons per day or 837 second-feet; revised); minimum
stage recorded, December 1913, (discharge, 0.05 million gallons per day or 0.08.-

.. second-foot).

Diversions.—None.

REGULATION.—At low water, pool at gage is lowered slightly for short periods by the
operation of a small hydraulic ram used for pumping water for domestic use and
also by diversion for filling a swimming pool.

OBJECT OF STATION.—To determine feasibility of using stream to augment water
supply of city of Honolulu. Part of water rises on Territorial lands. Records on
West and East branches of Manoa Stream together show amount of surface water
-available in upper Manoa Valley, above nearly all diversions.
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Umnization.—Practically the entire low-water flow of Manoa Streanti§ utilived ‘at
lower elevation in Manoa Valley for irrigation of rice and taro.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1and 50 million gallons per day. Operation of water-stage recorder unsatisfactory
at times. Records good while water-stage recorder was operating and fair at
other times. o o

Discharge measurements of West Branch of Manoa Stream near Honolulu, Oaku, during
the year ending June 80, 1920.

Discharge.
. Gay
Date. Made by— heﬁt o
(feet). | Second- %
feet. B!
per day.
July 1| J. B, StewWart..o.ceeeei it i iiactiecaercnaaiaaaaramnann 1.10 ‘0.9 0.6
31| A WONE. ot 1.26 4.8 3.1
Oct. 2 e et aesestaseeiemseeanancsetanaannnnaaas 1.04 .2 .15
Nov. 10 | J. E: Stewart.......... 1.01 .15 .1
Feb. 14 | M. H. Carson.. 1.00 .2 .15
20 .98 .15 .1
Apr. 1,38 8.0 [ 5.2
.....do.. 110 1.55 .0
May i cesssetemertebarecoscaisannrs d.02 .25 .15

Daily discharge, in million gallons, of West Branch of Manqqutream near_ Héholdiu,
Oahu, for the year ending June 30, 1920. T o

il

&
153
E.
« 1.
g
=]
®

*
>

Day. Aug. | Oct. | Nov. | Dec. | Jan, | Feb, | Mar.,|

4.2 0.6 0.6 0.3 0.8 0.2 0.2 1.8} . 0,4 0.7
2.7 .6 .7 .2 .6 .2 .2 5.1 B .6
2.2 .6 .4 .2 .6 .2 .3 9.9 4. .6
2.1 .5 .4 .6 .5 .3 .3 4.0 .4 .6
1.8 16.8 .5 .3 3 .3 .2 2.9, IY: ' P,
1.5 5.2 .6 .3 .4 .3 .2 2.1 41
8.7 4.7 2.0 .2 .5 .3 .2 1.8 XN
7.5 1.4 .6 .2 .5 .3 1.6 1.7 4.
2.0 .9 .4 .3 7 .3 8- 1.5 9.
2.1 .7 .4 6], 2.3 L4 .4 1.5 .6
1.5 .6 .6 .6 .8 .9 P L2 .6
L7 .6 .8 .5 .6 .9 1.5 L7 .6 ).
2.1 .5 .9 .3 .6, .6 1.4 1.6 .61
4.8 .6 .7 .2 .5 3. .6 L1 .4 .
1.8 .6 ) .3 .6 .3 .4 ‘1.1 .4
16 -6 .7 .3 .6 .3 .6 1.0 ;3 T,
1.2 .6 .6 .3 3.5 .3 .6 .9 8l
1.2 .6 .6 .4 1.5 .3 15.8 .9 .6 .5
L0 .5 .6 T4 .9 .3 1.4 12 .4 1.3
1.0 .6 -6 .3 .7 3] .87 22 .a .4

L1 .6 6 .29, .7 SN2 127 18] .5 .6
2.0 .6 .6 20 7 2] 148] L0 Bl 22
1.0 .6 .4 L8 .8 .2 12:6f .9 RN 1.0
1.0 .7 .3 8] 4 2 51 7 .8 .8
.9 .6 -4 .6 31 .2 9.4 .7 .9 .6
.9 4 4l 6] .3 2| 48 .6 .8 .6
.9 4 -4 X3 .4 .3 3.1 .6 L6 .8
.8 .6 .3 2] ..3 20, 2%, .6 .4 .7
.9 .5 .3 1.6 .3 21, 20 .6 3 .6
2.1 .6 .3 1.1 4L L3 K] .8 .6
3.5 N IO L2 3. S SRR I

Non:.—-Rseorder‘not working properly and d.ischa.r éestimate;i in millioi:l gallons per day by compari-
son with flow of East Branch ofg(agoa %tream ds !olfows: Oct. 1, 0:6; Juhe 5-10; 0.-1;%1’-15, 0.5;y 16-17, 0.7.
Graph partially estimated Oct. 2, Feb. 6, 7, and June 18. K ) ' . ;

e S
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1 Monthly discharge. of West Branch f Manoa Stream near Honolulu, Oahu, Jor the year
. ng June 30, 1920. v

.. Discharge. . ‘Total run-off.
Month. Million gallons per day. . \
Second-feet | Million "Acre-
| ] (mean). gallons feet.
v Maximom. ' Minimum. Mean: -
t

' 1.94 3.00 a60.0 185
2.19 3.39 67.8 208
! 1.88 2.91 458.4 173
October. .. . 16,8 4 1.42 2.20 4.0 135
November...... .00 0000 2.0 3 .58, .90 17.5 53
December.... ................ 1.6 2 .45 .70 14.0 43
January 3.5 .3 .12 111 22.2 68
Februsary. .9 .2 .32 .50 9.2 28
March.. 15. 8 .2 3.32 5.14 103. 316
April... 9.9 6 L76 2.72 52.7 162
BY ... pntl .9 .3 .53 .82 16.5 50
June................... e 2 .64 .99 19.3 59
The Year.........vvuennsloeeeeennnnn. ‘ ............ 1.32 2.04 482 . 1,430

a Estimated by comparison with flow of East Branch of Mahoa Stream.
EAST MANOA STREAM NEAR HONOLULU, OAHU.

Locarron.—At highway bridge 400 feet above confluence with West Branch of Manoa
Stream, in upper Manoa Valley, and 4 miles northeast of Honolulu post office.

REcorDS Avarnapre.—May 29, 1913, to June 30, 1920.

Gace.—Friez water-stage recorder Watson water-stage recorder used from May 5,
1913, to September 28, 1914; Stevens 8-day water-stage recorder used October 11,
1915, to August 15, 1917; and Stevens continuous water-stage recorder used
August 15, 1917, to March 19, 1920. Vertical staff gage 200 feet upstream on right
bank at different datum was read from May 29, 1913, to May 19, 1914.

DISCHARGE MEASUREMENTS.—Made by wading for low and ordinary high-water
stages; flood measurements may be made from highway bridge.

CHANNEL AND conTROL.—Channel steep just above gage, but slope is reduced for 30
feet past gage to control which is a riffle of small boulders and gravel: control
shifts considerably. At low and medium stages stream past gage is fairly wide
and deep and velocity is well distributed. Banks are fairly steep and covered
with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.58 feet at 9.50
p. m. October 5 (discharge, 328 million gallons per day or 507 second-feet); mini-
mum stage recorded, 1.18 feet at 1 p. m. June 8 and 3 a. m. June 9 (discharge, 0.54
million gallons per day or 0.84 second-foot).

1913-1920: Maximum stage recorded, 5.2 feet at 4 p. m. March 19, 1917 (dis-
charge, from extension of rating curve, 470 million gallons per day or 727 second-
feet); minimum daily discharge occurred during 1920.,

Driversion.—East Manoa ditch diverts a quarter of a mile above station for irrigation.

RecuLaTION.—None.’

OB3ECT OF STATION.—To0 determine feasibility of using stream to augment water sup- .
ply of city of Honolulu. Part of water rises on Territorial lands. Records on
East and West branches of Manoa Stream together show amount of surface water
available in upper Manoa Valley above nearly all diversions.

UTILIZATION. —Practlcally the entire low-water flow of Manoa Stream is utlhzed at
lower elevations in Manoa Valley for irrigation of rice and taro.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1 and 80 million gallons per day. Operation of water-stage recorder satisfactory.
Records good.
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the year ending June 30, 1920.

Discharge measurements of East Branch of Manoa Stream near Honolulu, Oahu, du
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Daily discharge, in million gallons, of East Branch of Manoa Stream near Honolulu, Oahu,

for the year ending June 30, 1920.
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66 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

Monthly discharge of East Branch of Muanoa Stream near Honolulu, Oaku, for the year
ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
d-feet | Million Acre
(mean). gallons. feet.
Maximum. | Minimum. Mean.

5.9 L5 2.19 3.39 68.0 208
6.1 L5 2.34 3.62 72.4 © 223
21 1.4 2.45 3.79 73.5 226
19.5 1.1 2.10 3.25 65.2 200
3.2 .9 1.18 1.83 35.3 109
2.5 7 .92 1.42- 28.5 88
3.1 W7 97 1.50 30.2 92
L1 .4 .67 104 19.3 60
10.8 .5 2.33 3.61 72.3 222
2.8 X 1.28 1.98 38.5 118
1.1 .6 .75 1.16 23.2 71
2.2 .5 .82 1.27 24.6 76
Theyear................ 21 .4 1.51 2.34 551 1,690

EAST MANOA DITCH NEAR HONOLULU, OAHU.

LOCATIO.N.—l,OOO feet below intake. Ditch diverts from FEast Branch of Manoa
Stream 1,000 feet above gaging station on that stream, 4 miles northeast of Hono-
lulu post office.

RECORDS AVATLABLE.—May 24, 1915, to December 31, 1916; January 26, 1918, to
June 30, 1920. :

Gace.—Gurley weekly water-stage recorder. Vertical staff May 24, 1915, to Decem-
ber 31, 1916. Stevens weekly water-stage recorder January 25, 1918, to April 20,
1918.

DiscHARGE MEASUREMENTs.—Made by wading. p

CHANNEL AND CONTROL.—Weir basin about 6 feet wide, 30 feet long, and 2 feet deep
below weir crest. Ditch in earth cut. Control is 2.5-foot wooden sharp crested
Cippoletti weir with metal crest.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 1.92 feet at
9.30 p. m. October 5 (discharge, 17.1 million gallons per day or 26.5 second-feet);
minimum stage recorded during the year 0.04 foot at 2 p. m. May 9 (discharge,
0.06 million gallons per day or 0.09 second-foot).

1915-1920, Maximum stage recorded 2.10 feet at 9.30 p. m. August 16, 1918
(discharge, 19 million gallons per day or 29 second-feet). Minimum stage recorded
0.03 foot at 3 p. m. March.16, 1919 (discharge, 0.05 million gallons per day or 0.08
second-foot).

Diversion.—None.

REecuraTion.—None.

OBJsECT OF STATION.—To determine feasibility of using water to augment water supply
of city of Honolulu.

UrtLizaTioN.—Water used for irrigation of rice and taro.

Accuracy.—Stage-discharge relation permanent except for short periods when water
was leaking around weir. Operation of water-stage recorder satisfactory except
as noted in footnote to table of daily discharge. Records good.
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68 SURFACE WATER SUPPLY OF HAWAII, 1919-1920,

Monthly discharge of East Manoa ditch near Honolulu, Oahu, for the year ending June,

30, 1920.
Discharge. Totalrun-off.
Month.

Million gallons per day. Secondfest| Million Acre-

Maximum. | Minimum.| Mean, | (mesn). | gallons. feet.
2.2 0.8 1.20 1.86 37.3 114
2.8 .8 1.24 1.92 38.4 118
3.6 .7 1.17 1.81 35.1 108
2.0 .5 .83 1.28 25.7 |° 79
1.2 .7 .78 1.21 23.5 72
1.4 .6 .70 1.08 217 67
1.7 .6 .69 .07 215 66
.7 .4 .55 .85 15.9 49
2.8 .4 1.02 1.58 31.6 97
L5 .5 .76 1.18 22.9 70
.7 .4 .51 .79 15.8 48
. L2 4 .52 .80 15.7 48
Oneyear................ 3.6 .4 83 1.28 305 936

HAIKU STREAM NEAR HEEIA, OAHU.

LocaTioNn.—60 feet above intake of Reservoir ditch, 1} miles west of Heeia.

RECORDS AVAILABLE.—January 29, 1914, to October 25, 1919, after which station
was discontinued.

Gace.—Gurley printing water-stage recorder installed June 14, 1919. Stevens con-
tinous water-stage recorder April 28, 1914 to June 14, 1919, at same location and
datum as staff gage; original staff gage datum was raised 0.88 foot March 29, 1914.

DiscaARGE MEASUREMENTS.—Made by wading or from footbridge. '

CHANNEL AND coNTROL.—One channel at all stages; straight for 20 feet above and 40
feet below station; banks steep and high; stream bed of solid rock. Control is
smooth solid-rock ledge; permanent.’

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.85 feet at 5.45
p. m. September 3 (discharge, 34 million gallons per day or 53 second-feet);
minimum stage recorded 0.56 foot from 1 p. m. September 11 to 8 4. m. September
13 (discharge, 1.15 million gallons per day or 1.8 second-feet).

1914-1919.—Maximum stage recorded, 6.5 feet at 1 a. m., March 20, 1917
(discharge from extension of rating curve, about 550 million gallons 8 per
day or 850 second-feet); minimum stage in September, 1919.

Diversion.—None.

REeacuLATION.—None.

OsBsECT OF 8TATION.—To0 determine feasibility of water-supply projects for Army
camp sites and proposed Army posts in vicinity.

UriLizatioN.—Low flow diverted below station for domestic supply and for irrigation
of taro and rice.

Acturacy.—Stage-discharge relation permanent July 1 until station was discontinued.
Rating curve fairly well defined between 1 and 20 million gallons per day.
Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of Haiku Stream near Heeia, Oghu, during the year ending
June 30, 1920.

Discharge.

hateht | g, | Million

Date. Made by— ei illion

v (feet). Smtnd- gallons

* | per day.

July 28 | A. H. Wong..... R s .- 0.76 4.3 2.8
Sept. 16 | I, E. Stewart.. . .68 2.7 L7
Dec. 2| M. H. Carson. . .67 2.9 1.85
Feb. 18 |..... L 14 A .72 3.0 1.95

8 Supersedes figures published in Water-Supply Papers 465 and 485.
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Datly discharge,. tn mdlwn gallons of Haikw Stream near Heeig, Oahu, for the year
ending June 30, 1920. . J

.

Day. July. Aug, | Sept Oct. Day. July. | Aug. | Sept. | Oct.
1.9 1.9 3.8 1.4 1.9 2.2 1.3 1.4
2.0 1,9 2.1 1.3 1.9 2.1 1.3 1.4
1.9 2.0 | 8.3 1.3 1.9 2.0 1.3 1.5
1.9 2.0 1.8 1.3 1.9 1.9 1.3 1.5
Le| 20| L8| 19 22| 19| 13 1.6

i
1.9 2.0 1.5 1.3 2.1 3.0 1.3 1.6
1.9 2.0 | 1.5 7.0 2.0 2.8 1.3 1.5
19 3.3 | 1.5 1.8 2.0 2.0 1.3 1.5
2.0 2.2 1.5 1.5 1.9 2.1 1.3 1.7
2.0 2.1 1.5 1.4 2.3 2.1 1.8 [eaeennns
2.1 1.9 1.3 1.4 2.3 2.2 1.3
1.9 1.9 1.2 1.4 2.6 2.3 1.3
1.9 2.0 1.2 1.3 2.5 2.3 1.3
1.9 2.1 1.3 1.3 2.4 2.4 1.4
2.0 2.1 1.3 1.3 2.2 2.4 1.4

1 2.2 2.8 ...

Norg.—July 28 discharge estimated.
Monthly discharge of Haikw Stream near Heeia, Oahu, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day. -
Second-feet| Million Acre-
(mean). gallons. feet.
¢ | Maximum, | Minimum.| Mean.

B 1 RN FUUTSRTR ’ 19 2,06 3.19 63.9 196
Auvgust....oo.oooiiiiaiiian 3.3 1.9 2.19 3.39 67.9 208
September.................... 8.3 1.2 1.70 2,63 51.0 157
October 1-24.................. 7.0 L3 1.69 2.61 40.6 125
The perfod. .. ..o et aa i ereee i caeaae et 223 686

RIGHT BRANCH OF NORTH FORK OF EAUKONAHUA STREAM NEAR WAHIAWA,
OAHU.

LocaTioN.—200 feet upstream from intake of Wahiawa Water Co.’s tunnel, which is
at confluence of right and left branches (two main branches), of North Fork, 8
miles northeast of Wahiawa.

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1920.

Gace.—Stevens continuous water-stage recorder on left bank.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 20 feet upstream
from gage.

CHANNEL AND CONTROL.—Channel is a straight stretch 200 feet long that has been
cleared of boulders. Banks steep and flow well distributed and confined. Na-
tural control of large boulders has been improved somewhat for low-water stages.

EXTREMES OF DISCHARGE.—1913~1920: Maximum stage during period of record, 9.0
feet at 3 a. m. March 26, 1920 (by flood marks and comparison with record for Left
Branch) (discharge, estimated by extension of rating curve, 850 million gallons
per day, or 1,320 second-feet); minimum daily discharge, March, 1914 (0.2 million
gallons per day, or 0.3 second-foot). Minimum discharge during year, 1.17 feet
at 10 p. m. February 27 (discharge, 0.24 million gallons per day or 0.37 second-
foot).

Diversions.—None.

RecuratioN.—None.

OsnjEcr oF staTioN.—To determine amount of water taken from Territorial lands by
Wahiawa Water Co. Water rises on Territorial lands.
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UriuizatioN .—Wahiawa Water Co.’s ditch diverts entire low-water flow of both Right
and Left branches of North Fork for domestic water supply and for irrigation in
vicinity of Wahiawa. All water, except low flow, from North Fork is impounded
in Wahiawa reservoir for irrigation of sugar cane on Waialua plantation. .

Accuracy.—Stage-discharge relation changed during the flood of March 25. Rating
curves well defined between 1 and 200 million gallons per day, used July 1 to
March 25 and March 26 to June 30. Operation of water-stage recorder unsatis-
factory. Records good when water-stage recorder was operating and poor at other
times. .

Discharge measurements of Right Branch of North Fork of Kaukonahua Stream near

Wakiawa, Oahu, during the year ending June 30,.1920.

Discharge.
Date Mad hGa et;
ate. . e by— e .~
. (feet): | Second- Mallllh"n
feet, | 8alons
. per day.
Aug. 1 1.68 9.1 59
Sept. 6 1.58 6.9 4.4
Oct. 7 3.32 159 103
Nov. 17 1.34 1.7 11
Feb. 5 1.20 .5 .3
Mar. 1 1.19 .25 .15
Apr. 1 3.85 149 96
ay 1 1.40 2.1 1.35
June 2 1.46 2.2 1.4

Daily discharge, in million gallons of Right Branch of North Fork of Kaukonahua
Stream, near Wahiawa, Oaku, for the year ending June 30, 1920.

Day. Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Apr. | May. | June
8.8 0.5 1.2 ...l 48 1.3 1.6
10.8 1.3 4.5 |.. 58 1.2 1.7
4.1 1.4 1.4 |.. 34 1.2 3.5
3.8 1.8 8. . 18.7 1.1 1.8
5.2 .- .6 3 12.0 1.1 4.5
4.1 ..., 5.1 .6 1.2 .4 9.4 1.0 1.6
3.8 | euenns 3.2 .6 1.6 .3 7.0 1.0 1.4
4.2 31 2.4 .6 7 .3 5.9 .8 1.2
4.6 4.8 2.2 I -4 5.1 1.4 1.2
3.5 2.7 1.9 IS 20 I 7.3 6.4 1.2 1.1
2.9, 2.1 2.4 IR 2 PO, 15.9 4.2 2.4 .9
25, L7| 39 3 O 9| 43( 1n2| 12
2.3 1.5 2.3 IE: 3 .8 6.6 1.0 1.8
2.1 1.3 1.7 IR 3 O, .6 3.6 .8[ 1.3
‘1.9 1.2 1.4 N N .6 3.9, 3.0 3.9
1.8 1.2 1.3 .5 3.1 2.6 2.8
1.7 1.1 1.2 .5 2.8 1.4 6.2
1.5 .9 1.2 .5 3.8 4.5 4.0
1.4 .9 1.1 .6 3.3 4.1 14.6
2.1 1.0 1.0 -4 9.1 8.3 2.6
1.4 39 .9 Al .4 4.5 9.0 3.1
1.2 1.9 .8 I 3 P 41 3.5 14.4 5.1
1.2 3.0 .8 K 3 P, .4 2,8 2.4 2.4
......... 28 .8 I 3 PO .3 2.4 7.5 1.8
........ 1.8 .7 Al .3 2.1 9.9 1.5
12 .6 F: 3 P .3 2.0 3.3 2.3
13.8 .6 [ 3 PO, .3 1.9 5.4 1.5
4.2 .6 [ 30 PO .2 2.1 3.5 4.6
2.4 .6 13.3 ..., .2 1.8 2.2 2.6
1.9 i L35 20 PR 1.4 1.9 1.4
3 S A 2528 (R IR A PO

Nore.—Recorder not working properly and discharge estimated in million gallens per day, by com-
parison with Left Branch of North Fork of Kaukonahua as follows: July 1-5, 4.7; 6-10, 3.4; 11-15, 6; 16-20,
4.7; 21-25, 18; 26-31, 16; Aug. 1-5, 8.5; 6-15, 11; 16-20, 7.5; 21-25, 6: 26-31, 4.8; Sept. 1-5, 25; 24-30, 1.1: Oct.
127, 8: Jan. 915, 0.9; 16-20, 2.3: 31-25, 0.7; Jan. 26 to Feb. 4, 0.4; Mar, 2-5, 0.2; 6-10, 1.9: 11-15, 1.4; 16-20, 21;
21-25, 50: and 26-31, 11. Sept. 6, 23, Jan. 8, Feb. 5, Mar. 1, and Apr. 1 graph partly estimated.
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Monthly discharge of Right Branch of North Fork of Kaukonchua Stream near Wahiawa,
Oahu, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
SecondHeet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.
9.03 14.0 280 . 859
8.03 12.4 249 764
5.90 9.13 177 543
7.11 11.0 220 676
2.40 3.71 72.0 221
1.28 1.98 39.8 122
1.15 1.78 35.7 109
1.23 1.90 35.7 109
4.1 21.8 439. 1,340
8.99 13.9 270, 828
3.4 5.28 106 324
2.82 4.36 84.6

5.49 8.49 2,010 6,160

LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA,
OAHT.

LocaTtion.—100 feet above intake of Wahiawa Water Co.’s tunnel, which is at con-
fluence of Right and Left branches (two main branches) of North Fork, 8 miles
northeast of Wahiawa. .

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1920.

GaaE.—Stevens continuous water-stage recorder on left bank.

DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage.

CBANNEL AND CoNTROL.—Channel straight for 100 feet above and below gage; fairly
uniform in cross section with high, wooded banks; only one channel at all stages.
Stream bed composed of boulders and gravel. Control composed of large boulder;
fairly permanent.

EXTREMES OF DISCHARGE.—1913-1920: Maximum stage recorded, 9.75 feet at 2.40
p- m. March 26, 1920 (discharge, 3,700 million gallons per day, or 5,720 second-
feet); minimum discharge recorded, 4 a. m February 18 and 11.30 p. m. March 5,
1920 (discharge, 0:10 million gallons per day, or 0.16 second-foot}).

Diversions.—None.

ReacuraTioN .—None.

OsBiECT OF 8TATION.—T0 determine amount of water diverted from Territorial land by
Wahiawa Water Co. Water all rises on Territorial lands.

UrtLization . —Wahiawa Water Co.’s tunnel diverts entire low-water flow of both
Right and Left branches of North Fork, for domestic water supply and irrigation
in vicinity of Wahiawa. All water, except the low flow from North Fork, is im-
pounded in Wahiawa reservoir for irrigation of sugar cane on Waialua plantation.

Accuracy.—Stage-discharge relation changed by flood of March 25. Rating curve
used July 1 to March 25 well defined between 1 and 40 million gallons per day.
Rating curve used March 26 to June 30 well defined between 0.2 and 200 million
gallons per day. Operation of water-stage recorder satisfactory but silt sometimes
filled bottom of well and stopped intake so that parts of the low-water records
are not records of stream surface elevation. Flow for these periods have been
estimated. Records good when well and intake were clean and poor for other
times.
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Discharge measurements of Left Branch of North Fork of Kaukonahua Stream near Wah-
sawa, Oahu, during the year ending June 30, 1920.

Discharge.
Dat A Made b, hG' t
ate. e by— eig] -—

(feet). | Becond- | pition

: feet. per day

1.76 24.2 15.6

1.55 1.6 7.5
1.19 1.9 1.25

.96 .35 .2
.94 .4 .25

2,07 40.5 26
1.13 2.7 1.7

Daily discharge, in million gallons, of Left Branch of North Fork of Kaukonahua Stream
near Wahiawa, Oahu, for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
6.9 16.4| 53 3.4 120 0.8 22| 0.4] 03] 2 [...... 2.2
1.8 | 11.3 6.5 3.4 10.3 1.2 6.7 .3 B I 5 ¥ R RO 2.1
6.5 8.2 111 6.1 | et 2.6 2.4 .3 204 ... 7.2
50 10.0| 14.6 3.3 feceenns 3.0 1.3 .4 2] 16,4 |....... 2.7
4.3 8.0 85| 12.0 |....... 1.2 .8 .3 21 16.9 )....... 12.1
4.3 6.7 7.4 5.8 |oeennes .8 .8 .3 .1 2.6
52 70 9.2 64 |....... .8 2.1 .3 .2 2.0
6.9 | 43 141} 56 |....... W7 L1 .3 9.9 |. 1.7
4.6 10.3 | 110 |..cooo]emnnnn. .7 W7 .4 1.5 1.6
7.2 10.6 | 11.2{.......|.. .6 3.4 6.4 .6 1.6
14.2 8.8 6.5 .6 L4 10.6 .3 1.2
6.2 6.3 5. .4 .6 2.3 3.0 3.2
10.8 | 14.4 4. .5 1.8 1.4 5.1 6.0
7.1 28 4. .4 .9 1.2 2.3 3.2
4.0 13.9 4. .4 .6 .6 .8 17.8
3.6 | 24 4.3 [eeeeiii]onnenns .4 .4 .6 3.5 6.3
3.6 8.8 4.1 1.7 3| 10.2 .2 154 9.6
3.6 6.9 4.1 1.9 .4 2.4 2 T 4.0
3.6 58| 41 1.8 .4 1.4 3 57 22
18.7 5.6 4.1 18 .4 1.3 .3 1.7 3.2
21 6.7 4.0 1.7 .4 1.2 31 44 3.7
1.3} 21 4.0 1.6 .4 1.6 .3 154 5.0
4.6 5.8 3.3 . 1.5 .4 .8 .21 73 2.7
4.5 4.8 3.3 1.4 .3 7 2 22 2.0
37 4.8 3.4(|.......0 13 .2 1.3 3231 2.7
1.6 4.6 3 1.1 .2 .4 30079 6.4
8.8 4.5 3. 1.4 .2 .3 3| 45 3.2
36 4.3 3. 1.3 .3 4 .3 10.7 6.4
7.7 6.0 3 81 21 .4 .3 8.4 3.3
17.4 8.0 3.5 L9 12.2 .4 6.1 2.4
30 14.2 ... R B N (] .4 19.1 |eeiraecfocmcnacfonanans

NoTE.—On account of plugged intake and mud in well a.ﬁecting low-water flow, dischar, artially
estimated in million gallons per day as follows: Oct. 8-14, 4.0; 15-19, 1.7; 22-23, 2.3; 25-26, 2.8; 2@-30, 8;
Nov. 3-5, 7; 6-10, 5; 11-16, 3.2; Apr. £9, 6.5; 11~12, 5; 1419, 8.5; 22-27, 3.4; 26-30, 2.3; May 1-10, 1.8; 11-15, 3.¢;
16-21, 7.5; 23-24, 7.5; and 26-31, 6.5.
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Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near Wahiawa,
Oahu, for the year ending June 30, 1920.

Discharge. Tota] run-off.
Month, Million gallons per day. Second- .
Lt | gallons. | et
Maximum, | Minimum. | Mean,
37 3.6 10.5 16.2 327 999
70 4.3 13.0 20.1 402 1,240
111 3.1 10.9 16.9 327 1,000
64 |.o........ 11.1 17.2 344 1,060
12.0 .8 3.59 5. 55 108 331
21 .2 1.85 2.86 57.2 176
10.2 .3 1.63 2.52 50.4 155
10.6 .2 1.02 1.58 29.6 91
231 .1 27.5 42.5 851 2,620
b H Y A P 14.1 2L.8 423 1,300
170 oo 5.34 8.26 166 508
22 1.2 5.00 7.74 150 460
231 1 8.84 13.7 3,230 9, 940

MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Oahu at
points other than regular gaging stations are listed below.

Miscellaneous measurements on Ochu during the year ending June 30, 1920.

Dis-
charge in
Date. Stream. Locality. million
gallons
per day.
July 14| Paumalt.......coccennaen. Below dam, near Pupukea, Oghu.........cccevinnnen.. 0.01
140, (s 1 MO Above dam, near Pupukea, Oahu.___....._.c...cc.... .02
14 |..... L L P uiipe frum t branch drops into tunnel, near . 005
up
141, [ 1 T, Above intake to tun.nel near Pupukea Oshu..... .02
14 | Water reserve “C’> No. 1..|..... L L N . 005
14 | Water reserve “C” No. 2. .| Just below large pool and fall near Pupukea Oahu .01

ISLAND OF MAUIL
HONOEAHAU STREAM NEAR HONOKAHAU, MAUL

LocaTtron.—1,000 feet above jntake of Honokahau ditch and 6 miles southeast of
Honokahau.

REecorDs avarnABLE.—March 12, 1913, to June 30, 1920, and stafi readings at old site
on diversion dam August 13 to December 31, 1911.

GaeE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage.

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet below gage
but makes sharp bend 50 feet above gage; right bank slopes gently; left bank is
vertical wall of rock. Control composed of large boulders; seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.64 feet at 2.45
a. m. September 3 (discharge, approximately 679 million gallons per day, or
1,050 second-feet; minimum stage recorded, 130 feet at 7 p. m. February 10 (dis-
charge, 6.6 million gallons pet day, or 10.2 second-feet).

1913-1920: Maximum stage recorded, 8.25 feet at 7.30 a. m. January 18, 1916
(discharge, computed from extension of rating curve, approximately 1,900 million
gallons per day, or 2,940 second-feet); minimum stage recorded, 1.40 feet Decem-
ber 11-13, 17-18, 1917 (discharge, 6.0 million gallons per day, or 9.3 second-feet).
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Diversions.—None.

ReguraTioN.—None.

OBsECT OF sTATION.—To0 determine resources of stream.

UrtnizarioN.—Low flow of stream all diverted by Honokahau ditch for irrigation of
sugar cane and for power development.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
10 and 100 million gallons per day. Operation of water-stage recorder satisfactory
except as given in footnote to table of daily discharge. Records good when water-
stage recorder was operating; poor at other times.

Discharge measurements of Honokahau Stream near Homokahau, Maui, during the year
ending June 30, 1920.

Discharge.
Date Mad hGa%ft
ate. e by— eig .
(fect). | Second- | Million
fect. | 83.omS
per day.
July 9] A H. Wong. . oottt iiae i aaeae i aaaem s 1,49 15.2 9.8
Aug. 7] 7. E. Stewart..... 2,44 81 53
7 [eenen do.....eoiiiail 2.70 118 76
Jan. 1|.....do. .. ... 1.54 17.7 il 4
Mar. 1| Reid Jerman.......... 1.44 12,2 7.9
28 |..... Outvrnnnn 1.57 20.9 13.5
Apr. 20 |..... 6 U O 1.46 15.2 .98

Daily discharge, in million gallons, of Honokahau Stream near Honokahau, Maui, for
the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. % Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
12,7 9.6 | 12.7 7.9 9.4 | 49 8.8 17.2
11.0 9.8 | 14.2 7.7 8.4 | 49 8.6 17.1
10.7 9.8 12.0 8.0 8.2| 26 8.4 13.9
1.2 | 15.4| 10.2 8.0 8.2 16.9 8.4 1.2
10.4 9.8 9.2 8.0 8.0 33 8.6 9.6
10.0 ] 10.0 9.2 7.9 8.2 39 8.4 9.4
22 10,0 11.2 7.9 8.8 | 25 9.0 8.6
10.2 9.4 9.8 7.2 9.6 13.3 8.6 8.6
12,7 9.6 9.6 7.2 10.0] 12.0 8.4 8.4
11.7 9.84 8.6 7.6 9.4 1.0 8.2 11.0
26 9.0 1.0 23 9.0 | 11.7 8.4 13.8
14.9 920 9.8 9.8 145 11.2 8.4 9.4
22 9.4 9.8 8.0 | 130 12.7 8.2 15.0
12.2 9.0 9.2 (5 2 PO 10.2 8.2 10.0
10.7 8.8 8.6 7.6 (... 10.2 8.4 18.0
10.2 9.6 8.8 7.4 9.4 8.2 10.2
10.2 9.0 23 7.4 9.2 8.2 18.3
10.4 9.0 24 10.2 9.4 8.8 10.7
10.0 8.8 | 10.0 9.2 9.2 10.8 9.6

9.8 8.2 8.4 8.6 9,6 12.1 9.0
10.0 8.2 8.2 8.8 9.4 9.8 8.6
9.8 8.2 41 15.3 9.2 9.4 9.2
9.6 | 36 11.4| 14.5 12.0 9.0 8.4
10.0 | 11.0 9.8 8.8 11.2 9.0 8.0
10.2 9.2 9.6 8.2 9.2 9.0 8.2
10.2 8.8 9.6 7.6 oo 9.0 9.2 7.9
10.0| 17.0 9.6 8.2 ....... 9.2 8.4 7.9
9.6 26 9.0 R4 | 12.7 9.2 8.8 9.2
10.0 | 120 7.7 9.4 | 13.3 9.2 8.8 “o
9.8 73 76 |aa.. 15,2 8.6 8.6 9.8
....... 66 79 |eeeeedf 185 00 94 ...,

Note.—Float hung up Sept. 3-6 and Mar, 14-27. Clock stopped Sept. €-8 and Sept. 24 to Oct. 3. Dis-
charge estimated in million gallons per day by compariscn with adjacent strean s as follows: Sept. 3-8, 25;
24-30, 14; Oct. 1-3, 12; Mar. 14-17, 10; 18 25, 50; 26-27, 15, Graph partly estimated Mar. $3and 28.
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Monthly discharge of Honokahav Stream mear Honokahaw, Maur, for the year ending
June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

10.2 23.9 37.0 741 2,270
14.6 29,2 45.2 2,780
............ 19.4 30.0 582 1,790
10.2 14,4 22.3 46 1,370
9.6 11.9 18.4 358 1,100
8.2 18.6 28.8 576 1,770
7.6 1.6 17.9 360 1,100
7.2 9.16 14.2 266 815
8.0 4.8 38,4 768 2, 360
8.6 15.8 24.4 473 1,450
8.2 8.85 13.7 274 842
7.9 10,8 16.7 324 994
7.2 16.6 25.7 6,070 18,600

HONOKAWAI DITCH NEAR LAHAINA, MATUIL

LocarioN.—At downstream portal of long tunnel on Honokawai ditch, 14 niiles below
intake and 1} miles northeast of Puukolii.

RECORDS AVAILABLE.—November 14, 1918, to June 30, 1920, at this location; and
from July 1, 1912, to December 31, 1917, at old location about a mile upstream
on former ditch line.

Gace.—Gurley weekly water-stage recorder installed April 15, 1919. Stevens con-
tinuous water-stage recorder used November 14, 1918, to April 15, 1919. Staff
gage used prior to that.

DiscHARGE MEASUREMENTS.—Made from plank across rectangular concrete-lined
section 20 feet below gage. .

CHANNEL AND CONTROL.—Channel is concrete-lined, straight for 100 feet above and
below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.88 feet at 6 4. m.
September 3 (discharge, 33.5 million gallons per day, or 52 sécond-feet); minimum
stage recorded, 3.78 feet at 11 a. m, October 22 (discharge, 2.1 million gallons per
day, or 3.2 second-feet).

1912-1920: Maximum stage recorded in 1919. Minimum stage recorded, 0.22
foot at 9 p. m. November 14, 1918 (discharge, 0.32 million gallons per day or 0.5
second-foot).

Diversions.—Flood water diversion ditch station about 50 feet below intake to well
diverts part of flood water above gage height of 3.95 feet when flood gates are
open.

REecuraTioNn.—Flow controlled by head gates at ditch intake and by flood gates just
below recorder well intake.

Omnsect oF sTaTION.—Most of drainage area in Territorial lands. Data valuable in
relation to Territorial lease to Pioneer Mill Co.

UriLizaTioNn.—Water used for power development and irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
2 and 15 million gallons per day. Operation of water-stage recorder satisfactory.
Records good.

48298—24—wsp 516——6
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ISLAND OF MAUL I T

Monthly discharge of Honokawai ditch near Lahama, Maui, for the year endmg June 30

1920.
Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). gallons. feet.
Maximum. | Mininum. Mean.

15.0 KX T2 11.3 226 o4
16.5 -3.5 6.73 10.4 209 640
21 3.0 4.79 7.41 vl » 441
13.5 2.4 - 3.62 5.60 112 o344

7.8 2.4 3.69 5.71 111 340 -
23 3.3 5.19 8,03 161 454

8.4 -3.1 ‘3.04 6.10 122 a5

5.9 3.0 3.40 5.26 9.7 303
27 3.0 7.28 1.3 226 683

9.8 3.0 4.21 8.51 lg. 388

4.5 27 2.92 4,52 5 218

6.9 2.4 3.14 ] 4.86 9.3 289
27 2.4 470 } 7211 1,720 5,280

LAHAINALUNA STREAM ABOVE PIPE-LINE IN"TAKE, NEAR LAHAINA, NMAUIL

LocaTron.—200 feet abov= intake of pipe line supplymg Lahaina and Laha,ma,luna
School, 2} miles northeust of Lahaina. -

RECORDS AVAILABLE.—February 29, 1916, to June 30, 1920, at this station and from
August 5, 1911, to Jan. 18, 1916, at a station about a mile downstream from present
gite.

Gace.—Gurley printing water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages; fairly straight in vicinity of gage ;
filled with large boulders; banks steep and high. Control composed of large'
boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage reco. wed during year, 3.50 feet at midnight
March 23 (discharge, approximately 262 million gallons per day, or 405 second-
feet); minimum stage recorded, 0.94 foot 1.25 a. m. June 29 (discharge, 1.9 million
gallons per day, or 2.9 second-feet).

1916-1920: Maximum stage recorded, 3.79 feet at 10.30 a. m. November 26, 1918
(discharge, 314 million gallons per day or 486 second-feet): minimum stage
recorded, June, 1920. '

Diversions.—None.

REecuraTiONs.—None.

OBJecT oF staTioN.—Data valuable in rélation to Territorial agxeement with Pioneer
Mill Co. pertaining to division of water.

Urmuization . —Water used for domestlc purposes, power development and ungatxon
of sugar cane.

Accuracy.—Stage-discharge relation permanent Rating curve well defined between
2 and 10 million gallons per day. Operation of water-stage recorder unsatisfactory.
Records good when water-stage recorder was operating and poor at other times.
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Monthly dwcharge of Lahainaluna Stream abo'pe pipe-line intake, near Lahama, .Mauz,
Jor the year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
. Second-feet| Million
(mean). gallons. Acre-feet.
Maximum. | Minimum. Mean.
5.43 8.40 168 + 517
4.81 7.44 149 458
4.10 6.34 123 877
3.00 4.64 ¢93.0 : 285
3.00 4.64 a90.0 276
3.76 5.82 117 358
2.95 4.56 91L.5 281
2.59 4.01 75.0 231
7.74 12.0 240 736
3.15 4.87 94.5 200
2.17 3.36 67.2 206
2.74 4.2 82.2 252
3.80 5.88 1,390 4,270

¢ Estimated by comparison with flow of adjacent streams.

OLOWALU DITCH NEAR OLOWALU, MAUIL

LocaTion.—425 feet above intake to penstock of hydroelectric power station, 1 mile
above Olowalu, and 7 miles east of Lahaina.

REecorps avamasrLe.—July 28, 1916, to June 30, 1920. Replaces old station in tail-
race from power house, for which records are available August 12, 1911, to June
30, 1916.

GaceE.—Stevens continuous water-stage recorder installed June 9, 1919, to replace
staff gage installed July 28, 1916. Vertical staff read by power-house tender.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel about 3.5 feet wide cut in earth and rock;
straight for 50 feet above and below gage. Control not well defined.

EXTREMES OF DISCHARGE.—1916-1920: Maximum stage recorded 1.29 feet 6.30 p. m.
November 7, 1919 (discharge, 12.8 million gallons per day, or 19.8 second-feet);
minimum stage recorded, ditch dry January 18 to 20 and 22 to 24, 1920.

Diverstons.—None.

RecunaTION.—None.

OBJECT OF 8TATION.—Data va.lua.ble in relation to Territorial lease to Olowalu Co.

UriLizatioN.—After passing through power house water is used for irrigation of sugar
cane. A small amount is sometimes diverted for irrigation at higher levels and
does not pass through power house. :

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined used as follows: July 1 to October 5, between 3 and 6 million gallons per
day; October 6 to January 17, between 2 and 8 million gallons per day; January
18 to June 25, between 2 and 5 million gallons per day. Shifting-control method
uged in computing discharge June 26-30. Operation of water-stage recorder
unsatisfactory at times. Records fair.
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Monthly discharge of Olowalu ditch near Olowalu, Maus, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Mili day.

ilion gallons per day Second-feet| Million Acre-

Maximum. | Minimum.| Mean. (mean). | gallons. feet.
B N 9.4 2.6 4.66 7.21 144 43
August..... 10.0 3.4 5.62 8.70 174 535
September 100 |oeeeenao. . 4.35 6.73 130 400
October. 8.3 2.4 3.87 5.9 120 368
November 5.0 2.8 3.50 5.42 105 322
December......... .. 8.7 1.7 3.07 4.75 95.1 292
January (29 days)............. 6.3 .1 3.84 5.94 112 344

February.... .. 4.0 2.1 2.70 4.18 78. 4

4 B 1.9 3.9% 6.13 123 377
Aprile.. i e 2.8 4.11 6.36 123 378
May... 3.1 2.1 2.43 3.76 75.2 231
June.......eeeiiean 4.0 L9 2.28 3.53 68.3 210
The year (364 days).....|-ccoeeena.n. .1 371 5.74 1,350 4,140

UKUMEHAME STREAM NEAR OLOWALU, MAUL

LocarioN.—Half a mile above upper ditch intake, 2 miles above Government road at
14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AvAILABLE.—August 14, 1911, to December 27, 1919, after which station was
discontinued.

GaGE.—Gurley printing water-stage recorder installed February 20, 1916; replaced
vertical staff installed April 23, 1913, 200 feet below present gage and washed out
January 18, 1916.

D1scHARGE MEASUREMENTs.—Made by wading or from footbridge 900 feet below gage.

CHANNEL AND €ONTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank is steep and high; left bank slopes gradually; very rough
stream bed composed of boulders and gravel; control somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.02 feet at 5.15
p. m. November 7 (discharge, 43 million gallons per day, or 66 second-feet); mini-
mum stage recorded, 0.72 foot 5.15 p. m. December 9 (discharge, 1.5 million gal-
louns per day, or 2.3 second-feet).

1911-1919: Maximupn stage recorded, 9.0 feet estimated gage height of flood of
January 18, 1916 (discharge not estimated); minimum discharge recorded in
December, 1919.

Diversions.—None.

ReauratioN.—None.

OBsECT OF STATION.—To0 determine resources of stream in relation to Territorial lease
to Olowalu Sugar Co.

UrmuzarioN,—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent from July 1 to December 27. Rating
curve well defined below and fairly well defined above 25 million gallons per day,
Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of Ukumehame Stream near Olowalu, Maui, during the year
ending June 30, 1920.

Discharge.
Mad h(}ﬁft Milli
Date. e by— ei : on

v (feet). Setg:?d' gallons

* | per day.
0.93 4.8 3.1
.90 4.5 2.9
.50 4.8 16.0
1.18 6.1 3.9
1.36 6.9 4.5
.98 5.4 3.5
.98 5.0 3.2
.98 5.8 3.6
.85 3.7 2.4
© 1,26 12.9 8.3
1.12 5.4 3.5
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Daily discharge, in million gallons, of Ukumehame Stream near Olowalu, Maus, for the
year ending June 30, 1920. .

Day. | July. | Aug.| Sept.| Oct. | Nov. | Dec Day. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1....] 4.6 4.7 8.4 3.1 2.4 2.0 || 16.. 5.3 6.3 3.6 2.7 2.5 3.2
2....] b2 4.7 6.1 3.1 2.3 2.0 |} 17.. 4.4 5.9 3.6 2.8 2.4 3.2
3. 3.7 4.4 | 15.3 3.0 2.3 2.1 18.. 4.0 5.5 3.6 2.8 2.3 3.2
4.. 3.4 5.2 8.1 3.1 2.3 7.6 || 19.. 3.7 5.0 3.7 2.7 2.3 3.2
5. 3.3 7.3 6.5 3.4 2.4 4.0 11 20....1 3.7 4.7 3.6 2.7 2.3 3.2
6... 3.2 5.5 5.7 4.8 4.2 3.5 21....| 59 4.4 3.6 2.8 2.3 3.2
T7.e..| 3.1 7.6 5.3 3.1 14.4 3.1 22.. 6.3 4.2 3.5 2.8 2.3 3.2
8... 3.2 9.2 5.0 3.0 4.4 2.4 23. 5.2 4.0 3.4 2.7 2.3 3.5
9... 3.1 6.3 4.8 2.9 3.0 1.8 | 24. 4.4 3.8 3.4 2.8 2.3 3.4
10... 3.5 5.7 4.7 2.8 2.7 2.2 Il 25. 5.5 3.7 3.4 2.7 2.2 3.2
... 3.3 5.2 4.2 2.8 3.1 2.2 5.2 4.1 3.4 2.6 2.1 3.2
12... 4.8 5.2 4.1 2.8 3.2 2.0 6.9 3.7 3.3 2.5 2.2 3.2
13... 3.6 8.9 4.0 2.8 3.1 1.9 9.2 3.6 3.2 2.5 2.1 1.
4., 4.6 6.3 3.8 2.8 2.7 2.2 6.5 4.2 3.2 2.4 2.1 .
15....0 9.2 6.9 3.7 2.8 2.6 2.8 5.7 5.0 3.2 2.4 2.0 |.

52| 1L5 | c..... 2.4 ......,.., -

Monthly discharge of Ukumehame Stream near Olowalu, Meus, for the year ending June 30,

1920. :
Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. | Mean.
July.oeenniiiiias 9.2 3.1 4,80 7.43 149 457
August... 1.5 3.6 5. 57 8.62 173 530
September. .. aee 15.3 3.2 4.71 7.29 141 434
October. ....o.ovmviecnnananan 4.8 2.4 2,86 4.43 88.6 272
November. ....ccceereecannnnn. 14,4 2.0 2,96 4.58 88.8 273
December 1-27. . .............. 7.8 L8 2,99 4.63 80.7 248
The period...... SRR ETR VU IURURR e 721 2,210

EKOOLAU DITCH NEAR KEANAE, MAUI.

Location.—25 feet above portal of tunnel in west side of Keanae Valley, a quarter
of a mile above ditchman’s house, and 3 miles southwest of Keanae post office.

RECORDS AVAILABLE.—January 1, 1910, to December 31, 1912, and November 2,
1917, to June 30, 1920. Computed from gage heights obtained by East Maui
TIrrigation Co.

Gace.—Friez water-stage recorder installed November 2, 1917. Record not used
July 1, 1918, to June 30, 1919. East Maui Irrigation Co. has obtained staff gage
readings at this location since about 1904.

DIscHARGE MEASUREMENTs.—Made from plank at gage.

CHANNEL AND coNTROL.—Concrete-lined ditch; straight for 100 feet above gage;
control not well defined but probably permanent as ditch enters long tunnel 25
feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.84 feet at 2.30
a. m. March 25 (discharge, 155 million gallons per day or 240 second-feet); mini-
mum stage recorded, 0.90 foot at 10.40 p. m. June 28 (discharge, 8.2 million gal-
lons per day or 12.7 second-feet).

1910-1912 and 1917-1920: Maximum stage recorded, 6.06 feet at 6 a. m. Novem-
ber 30, 1917 (discharge, 163 million gallons ® per day, or 252 second-feet); mini-
mum stage recorded, water occasionally shut off. .

9 Supersedes figures published in Water Supply Paper 485.
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DrversioN.—Ditch diverts water from all streams from Makapipi to Keanae inclusive.

REGULATION.—By gates at intervals. ‘

OB1ECT OF STATION.—To0 determine water diverted by ditch from Territorial lands.

UriuizatioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation affected for short periods by trash gathering on
trash rack below gage; also affected by opening of waste gates above gage. Rating
curve well defined between 5 and 125 million gallons per day. Operation of
water-stage recorder satisfactory, but prior to October 12, water surface in well
not the same ag in ditch mest of time. Staff gage readings twice daily used to
determine discharge July 1 to October 11. Records fair July 1 to October 11 and
good October 12 to June 30.

Discharge measurements of Koolau ditch near Keanae, Moui, during the year ending
June 30, 1920.

Discharge.
Date Made by— hG%t?t
ate. e by— ef; ST
(feet). | Second- Mallllh‘m
feet. gaLlons
per day.
Oct. 5 4.90 192 124,
Jan. 12 1. 56 4.5 22.4
Feb. 7 L.07 17.9 11.6.
Apr. 6 4,55 171 111,

Daily discharge, in million gallons, of Koolaw ditch near Keanae, Moui, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb, { Mar, | Apr. | May. | June.
54 126 | 28 2.0 | 13.2| 72 12,8 16,1 96| 25 18.0¢
51 8 | 45 21 12,8 | 60 12,81 12.4 102 25 27
481 126 | 39 19.0 | 12.6 | 42 12,0 | 11.4 96 | 23
93| 100 | 33 19.0 | 16.0] 33 120} 1.0 93| 23 17.0-

126 93 | 109 16.0 | 13.0| 29 1.6 | 10.8| 105 | 22 13.6
116 83 | 126 16.0 | 12,2 26 11,4 10.8 116 | 22 13.4
105 79 | 109 170 | 11,4 24 1.8 1.2 12| 21 12.2
116 93 | 86 16,0 | 1.0 22 1,8 22 99 1 19.0 12,0
93 79| 60 15.0 [ 1LO! 21 1.8 8 | 19.0| 128
79 102 | 51 150 1L,0| 20.0| 1L2| 180 76 | 18.0 15.0
69 72| 42 74 1.0 | 26 1.2 ] 13.2 76| 18.0 | 17.0
66 60 | 36 32 10.8 | 24 11,2 66 [ 17.0 13.0
106 54| 33 33 10,81 20.0| 1LO| 59 79| 17.0 36
72 54| 30 30 10.8| 18.0| 1L.4| 26 63| 16.0| 20,0
126 51| 29 30 10.8| 17.0| 12.2| 20.0 571 16
116 42| 27 23 10.8 17.0 11,8 | 18,0 5l | 15.0 17.0
112 421 25 20.0 | 10.6 | 19.0 | 12.2 48 | 15.0 16,0
89 39| 24 19,0 | 10.6 | 30 18,0 | 101 42| 14.0 15,0
89 42 26 180 9.8] 19.0| 12.0| 93 42 14.0( 13.8
69 3! 25 1700 9.3 150 112} 72 39| 13.8! 13.0
66 33| 27 17.0 9.3 12,6 | 1L0 34| 13.4 12.6
57 30 23 16,0 9.1 34 4.5 76 83| 13.8 12.2
57 291 22 16,0 | 55 25 30 79 421 13.6 11.8
43 28 | 23 150 | 19.0 | 17.0| 14.0 | 109 39! 12.8 11.6
33 27| 20.0| 150 124 16,0 11.8} 79 34| 12.6 11,4
39 25| 20,0 14.0| 1.2 | 150 1l.4| 89 32| 12.2 10.4
39 24| 23 14,0 | 32 15 12.4 | 109 29| 120 10,0
42 24| 21 14, 80 140 | 1L.6 28 ( 11.8 10.4
79 25 21 13.8 | 122 140 17,7 79 27| 1L.6 10.0-
112 2| 19.0 | 13.4 | 117 13.6 L...... 112 26 11.2 12,0
126 |....... 19.0 |....... 102 13.24....... 8 |....... 12.0 i .......
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Monthly discharge of Koolau ditch near Keane, Maus, for the year ending June 30, 1920.

Discharge. Total run-off,
Month, Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum.| Mean.

126 15.0 56,1 86.8 1,740 5,340
126 33 80.4 124 2,490 7,650
126 2 58.1 89.9 1,740 5,350
126 19.0 39.4 61.0 1,220 3,750
74 13.4 20.6 3.9 618 1,900
122 9.1 25.8 39.9 798 2,450
72 12,6 2.0 37.1 743 2,280
30 11.0 13.0 20.1 376 1,160
112 10.8 52.2 80.8 1,620 4,97¢
116 26 62,3 96. 4 1,870 5, 74¢
25 1.2 16,4 25,4 510 1, 560
36 10.0 16.0 24.8 481 1,47¢
126 9.1 38.8 60.0 i 14,200 43,600

HONOMANU STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MATI.

LocaTtioN.—At end of Haiku-uka boundary line trail about 8 miles east of Kailiili.
REcorps AvamasLeE.—October 9, 1919, to June 30, 1920. ’
GaGe.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made from suspension footbridge or by wading.

CHANNEL AND cONTROL.—One channel at all stages; straight for 50 feet above and
below the station; narrows into a gorge below station. Control composed of 2-man
boulders, subject to shifts. )

EXTREMES OF DISCHARGE.—1919-1920: Maximum stage recorded, 5.11 feet at 3 p. m.
March 19, 1920 (discharge, 640 million gallons per day or 990 second-feet). Stage
on March 22, 1920, was undoubtedly higher than this but recorder was not operat-
ing properly. Minimum stage recorded, 0.28 foot at 10 a. m. April 3, 1920, and
noon April 5, 1920 (discharge, 0.03 million gallons per day or 0.05 second-foot).

DiversioNs.—None.

REeGULATION.—None.

Omsecr oF sTATION.—To determine discharge of stream at boundary between fee
simple land above and Territorial land below.

UrtiLizaTioN.—Water picked up below by East Maui Irrigation Co’s. ditches for the
irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1 and 100 million gallons perday. Operation of water-stage recorder unsatisfactory
at times. Records good yhen water-stage recorder was operating.

Discharge measurements of Honomanu Stream at . Hotku-uka boundary near Kailitli, Mous,
during the year ending June 30, 1920.

Discharge.
Date Made b hG'a et
ate. e by— eig] -
: v (feet) | Second- | Million
feet gallons
* | per day.
Oct. 9 0.71 125 0.8
Jan. 15 .65 .7 .45
Apr. 14 .76 14 .9
16 .83 1.85 L2
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Daily discharge, in million gallons, of Honomanu Stream at Hatku-uka boundary, near
Kailiih, Moui, for the year ending June 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.2 0.1 2.7 0.2 1.4 9.0
.2 .1 2.1 .2 .5 10.1
.2 .1 2.9 .2 .3 7.5
.2 .2 L0 .2 .2 6.7
.2 .3 .8 .2 2.,
.2 .2 R .2 2 L I 2 EE O
.6 .2 .6 .2 3 3 P I )
.7 .1 .5 .2 2.3 feerannnn 3 eennnnns
.7 .4 -1 .4 .2 L6 f....... I % PR
6 .5 1 .4 .2 I I P, I T B
5 110 .1 1.0 2.0 I E
4 L6 .1 1.6 .8 I: 2N
4 1.0 .1 1.0 .4 IR 1 P
4 3.3 .1 .6 .3 [ 30
3 2.1 .1 .5 .4 [ 3 P,
.3 11 .1 .4 .3 .3
.3 .5 .1 3.9 .3 .3
.3 .4 .1 4.2 1.0 .3
.3 .3 .1 .8 .5 .3
.2 .2 .1 6 .3 .2
.2 .2 .1 .4 .2
.2 .2 L1 1383 .2
.2 .2 7.8 L8 .2
.2 .2 L1 .7 .2
.2 .2 .4 .5 .2
-2 .1 .2 .4 02 jeieanns
.2 .1 9.0 .4 W2 s
.2 .1 11.6 .3 .3 .2
.2 .1 36 .3 .3 .2
«2 .1 32 .3 .2 .2
1528 PO .| 100 .3 2 eianiann

NoTe.—Recorder not working properl%and discharge estimated in million gallons per day liz I;{aﬁson
with Haipuaena Stream at Haiku-uka boundary and other adjacent streams as follows: Mar. 20-26, 75;
Apr. 5-10, 8; 11-15, 1.5; June 3-5, 3.1; 6-10, 0.2; 11-15, 1.7; 16-20, 0.3; and 21-27, 0.2.

Monthly discharge of Honomanu Stream at Hatku-uka boundary near Kailiili, Maus, for
the year ending June 30, 1920.

Discharge. Total run-off,
Month, Million gallons per day.
Second- Million | Acre-
alions, eet.
Maximum. | Minimum. | Mean, | (mean). | €
0.2 0.30 0.46 6.9 21
.1 .88 1.36 26. 4 81
.1 6. 80 10.5 211 647
.3 1.47 2.27 45.5 140
.2 .81 1.25 23.5 72
2| 233 36.1 722 2,220
.5 3.63 5,62 109 334
.2 .29 .45 9.0 28
............ .78 L21 23.3 7

............ 4.42 6. 84 1,180 3,620
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HONOMANU STREAM NEAR EEANAE, MAUIL

Locarion.—500 feet above Spreckels ditch intake and trail bridge and 6 miles south
of Keanae post office.

REecorps AvamABLE.—November 15, 1913, to June 30, 1920.

GaGE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND CONTROL.—Qne channel at all stages; straight for 200 feet above and
below gage; stream bed filled with large boulders and very rough; right bank
vertical wall of rock; left bank steep and high. Control composed of large
boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.34 feet at 11a. m.
March 25 (discharge, 1,030 million gallons per day or 1,590 second-feet); minimum
stage recorded, 1.84 feet between January 12 and February 17 (discharge,’ 0.3
million gallons per day or 0.5 second-foot). Recorder did notindicate stages below
1.84 feet, although the stage was probably lower than that during the period noted.

1913-1920: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916 (discharge,
1,500 million gallons per day, or 2,320 second-feet);'* minimum stage recorded,
1.78 feet at 7 p. m. June 25, 1919 (discharge, 0.2 million gallons per day or 0.3
second-foot).

Diversions.—None. °

REeguratioN.—None.

OmsECT OF STATION.—Data valuable in relation to Territorial water licenses to ditch
company.

UrrazatioN.—Ordinary flow is diverted by Spreckels ditch for irrigation of sugar cane. -

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 5 and 200 million gallons per day and poorly defined above and below
these limits. Operation of water-stage recorder satisfactory from July 18 to May 7
except February 4-11; but no record July 1-17 and instrument not recording true
elevation of water surface in stream, February 4-11 and May 8 to June 30. Dis-
charge for these periods estimated. Records fair except for estimated periods for
which they are poor.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year ending
June 80, 1920.

Discharge.
Date Made b hG_ag&
ate. e by— eight an

¥ (feet). | Second- Maxlllhon

feet gatons

: per day.

Nov. 12 | AL H. WODZ. e et iaeecte e e 2.27 4.5 2.9
Jan. 12 | Reid Jerman. .. 2.27 6.0 3.9
Feb. 20 |..... do....... 1,90 1.2 .75
Mar. 30 | B. F. Rush.. .- 2.62 10.9 7.0
Apr. 28 | Reld Jermanm. .....oooiei ittt it 2,14 2.3 1.5

1 Revised data.
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Darly discharge, in mzlhon gallons, of Honomanu Stream near Keanae, Mam, Jor the
year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr.| May.

23| 2 2.0 0.8 0.7 6.4 0.7 2.0

1.9 9.7 3.8 .7 .6 3.3 7 .8

231 T4 2.1 .7 .7 5.6 .6 .5

10.2 9.9 2.7 .7 .7 2.5 1eeenn-- . 4

48 4.6 21 .8 .7 2.2 .aates .4

11.3 3.7 89 .7 7 L8 aea.on. .5

67 3.1 6.7 .9 .7 1.6 [eeeeo.n, .7

15.5 40! 3.2 15 7 Ld|.......l] 3.4

4.5 3.9 2.3 .9 T L7 |eceaanns 3.8

3.0 7.8 1.9 1.8 .6 I 0 N PO 2.0

2.5 3.8 1.8 18.1 .6. 2.1 15 2.3

2.8 2.7 1.4 2.6 .6 3.5 1.4 9.8

7.8 2.4 1.4 1.9 .6 2.2 .6 5.1

3.0 3.2 1.2 4.1 .6 1.4 .8 1.9

25 2.9 1.2 3.2 .7 .9 .8 1.4

........ 14.6 1.8 L1 1.9 .6 .8 .7 L8

........ 9.2 1.7 1.9 1.0 7 5.7 .6 9.6

2,9 8.5 1.7 L0 .9 7 6.1 1.9 41

3.1 6.2 1.5 .9 7 .7 1.6 1.0 | 168

2.9 3.4 1.5 1.0 .7 .6 1.1 .5 239
8.5 2.6 1.3 .9 7 .7 1.0 .5
9.1 2.8 L2 .9 .7 .7 18.0 3.9
4.3 3.3 Lo .9 .7 15.6 3.1 10.0
3.4 2.7 1.0 .8 T 2.0 1.4 1.1
8.3 2.2 L0 .8 7 1.0 1.2 .6
4.8 2.4 1.0 .8 .7 .9 1.0 .4
41 3.4 .9 .8 6| 16.4 1.0 .6
24 2.3 .8 .9 7 17.9 .9 .7
5. 8.5 7 .8 7| 738 .8 4.1
3.5| 13.3 1.1 .9 6| 65 O PO
L4 T4 |l IR SOOI 126 N3 PR

Nore.—Feb. 4-10 float resting on intake pipe. Discharge estimated 0.5 million gallons per day. Feb. 11
graph partly estimated.

Monthly discharge of Honomanu Siream near Keanae, Maui, for the year ending June 30,

1920.
Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

P PO, 8.06 12, 2250 767
74 1.9 11.8 18.3 366 1,120
74 7 6.03 9.33 181 ) 5
89 .8 5.03 7.78 156 479
18.1 .6 L71 2.65 51. 4 157
126 .6 10.7 16.6 332 1,020
18.0 .7 2.70 4.18 83.7 7
10,0 |ooeeennnnns. 1.28 1.98 37.2 114
471 .4 57.4 88.8 1,780 5,460

34 1.4 6.13 9.48 184
........................ .81 1.25 @25.0 77
June.................. S 1.67 2,58 a2 50.0 154
47 |l 9.55 14.8 3,500 10,700

@ Estimated by comparison with flow of adjacent streams.
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HAIPUAENA STREAM AT HAIKU-UEKA BOUNDARY, NEAR KAILIILI, MAUL

Locarion.—300 feet upstream from Haiku-uka boundary line trail crossing and 73}
miles by trail east of Kailiili.

RECORDS AVAILABLE.—May 27, 1919, to June 30, 1920.

GacE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge or by wading.

CHANNEL AND cONTROL.—Channel is pool at base of 60-foot falls. Control is solid
rock ledge at lower end of pool. Permanent and the same for all stages. )

EXTREMES OF DISCHARGE.—Maximum stage occurred on March 22, 1920. Record
torn and exact height not determined but was higher than 3.65 feet (discharge
more than 265 million gallons per day or 410 second-feet); minimum stage
recorded, 0.15 foot at 1.30 p. m. May 27, 1920 (discharge, 0.02 million gallons per
day or 0.03 second-foot).

Diversions.—None.

ReaeuraTION.—None.

Osisecr oF 8TATION.—To determine discharge of stream at boundary between fee
gimple land above and Territorial lands below.

UriLizaTion.—Water picked up below by East Maui Irrigation Co.’s ditches for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined between 1 and 2 million gallons per day, used July 1 to March 22 and
March 23 to June 30. Operation of water-stage recorder satisfactory. 'Records
fair.

Discharge measurements of Haipuaena Stream at Hatku-uka boundary, near Kuiliili,
Mawr, from May 27, 1919, to June 30, 1920.

° Discharge.
Date ad hG X
ate. Made by— eight . e
: (feet). | Second- Mﬂlm
feet. galons
per day.
May 26 0.50 0.65 0.4
July 11 .53 1.0 .65
Oct, 9 .49 .75 .5
Jan, 15 .46 .80 .50
Apr. 15 .45 1.0 .65
16 .50 1.35 .85

Daily discharge, in million gallons, of Hatpuaena Stream at Hatku-uka boundary, near
Kailiili, Maut, from May 27, 1919, to June 30, 1920.

Day. May, | June. Day. May. | June. ' Day. May. | June.
|
|

.2

G B BT
SORDUT B

B =

b e O
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Dasly discharge, in million gallons, of Haipuaena Stream at Haiku-uka boundary, neur
Kailidli, Mawsi, from May 27, 1919, to June 30, 1920—Continued.

Day. .| July. } Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.8 7.8 1.1 0.3 0.3 0.4 |....... 0.8 3.8 0.4 0.5

.8 1.4 1.3 .3 .3 1% PO .4 4.1 .4 .8

9] 15.8 .6 .3 .3 [T 3 PO, 4 2.2 .4 3.2

4.6 2.3 .5 .3 .4 .4 0.3 .4 1.2 .4 1.2

15.3 L3 3.3 .3 4 .4 .3 .3 10.2 .4 4

3.3 1.1| 2 .3 .3 4 .3 4 4.8 4 .3

19.2 .8 1.4 .7 .3 .3 .3 .4 4.6 .3 .2

4.9 1.4 .7 .5 .3 .4 .3 1.5 1.4 .3 .1

1.6 1.1 .5 .4 .3 .4 .3 1.3 1.0 .3 .2

1.0 1.9 .5 4 .3 .4 .3 .8 1.0 .3 .2

.9 1.0 .4 5.8 .3 .4 1.8 .5 1.2 .4 .7

1.0 W7 .4 .8 .2 .4 .6 .6 1.1 .3 .4

1.7 .6 .4 .7 .2 4 4 1.0 1.0 -2 2.1

.9 .9 .4 2.2 .2 .4 4 .6 .8 W20 .7

8.2 W7 4 1.1 .2 .4 4 .4 .8 .2 1.3

. 4.2 .5 .4 .6 .3 4 4 .4 1.3 .2 .5
.9 2.4 .4 4 .4 .3 3.5 .4 3.1 .9 .3 .3
.8 2.1 .4 .4 4 .3 1.8 .8 9.9 .7 .2 .3
.9 1.9 .4 4 4 .3 .4 IS 3 PO, .8 .2 .2
.8 .9 .4 .4 .3 .3 .4 I 0 P .7 .1 .2
3.1 .8 .4 .4 .3 .2 .4 .6 .1 .2
2.3 .8 .4 .4 .3 2 PR .5 .1 .2
1.1 .8 4 .4 .3 5.5 3.7 .1 .2
.8 .8 .4 .4 .3 .8 1.8 .1 .2
2.2 .6 4 .4 3 .4 1.2 .1 .2
1.1 .8 .4 .4 .3 .3 .8 .1 .1
13.8 1.0 .4 .4 .3 6.6 7 .1 .1
6.2 .6 .4 .4 .3 6.9 5 .2 .1
1.6 2.5 .4 .4 .31 14.8 .5 .2 .1
1.2 3.2 .4 .3 I 30 P .5 .1 .2
1.1 23 j....... [ 23 POUSRN .. e Rt Ml R .. [ N PO

Nore.—Clock stopped and discharge estimated by comparison with East and West branches of Puohaka-
moa Stream as follows: June 21-26, 1919, 0.4 million gallons per day; June 28-30, 1919, 0.7 million gallons
per day. Clock stopped July 1-9, 1919, “Record paper torn for all other periods of no record. Discharge
estimated in million gallons per day by comparison with West Branch of Puohakamoa Stream as follows:
July 1-5, 2.8; 6-9, 0.4; Dec. 30-31, 19.3; Jan. 22-25, 2.5; 26-31, 0.4; Feb. 1-3, 0.3; Mar. 19-26, 30. Graph
partly estimated Dec. 29 and Jan. 1.

Y

Monthly discharge of Hatpuaena Stream at Haiku-uke boundary, near Kailiili, Maut, for
the years ending June 30, 1919 and 1920.

Discharge. Total run-off.
Month, Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. | Mean.

1919 25 |eeeinannans 0.63 0.98 19.0 58

JUne. .o

1920,

Jly et 13.8 [ceeinnnnnnnn 2.74 4.24 84.9 261
August. ... .ooiiiiieiaiiiaaa. 6 3.60 5.57 112 342
September.......o...cooe.. 15.6 .4 14.9 2.31 4.7 137
ctober. ...l P 3 1.42 2.20 44.1 135
November.......coeceveieanas 5.8 3 .65 1.01 19.5 60
L1010 (RN RO .2 2.58 3.99 80.1 245
January.....c.occoceeea.. 3.5 3 .81 1.25 25.1 77
February.....c.ecaeuee.. [ 5 2 R, .67 1.04 19.5 60
March.....ccooimmmieiieieecideiiaeaianaan .3 8.04 13.8 27 851
April.. ...l 10.2 .5 1.81 2.80 54.2 167
Y < e araeanaeeans . .1 .23 .36 7.2 22
June........oeeaa.o.. P 3.2 .1 .51 .79 15.4 47
The FeaTeeuurereerernanalonneannas .1 2.14 3.31 784 2,400
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HAIPUAENA STREAM NEAR HUELO, MATUI.

LocaTion.—200 feet above inflow of Spreckels ditch and 7 miles by trail east of Huelo.

Recorps avamasrLe.—October 19, 1913, to June 30, 1920; also records of combined
flow of stream and Spreckels ditch at staff-gage station 600 feet below present
site December 18, 1910, to September 30, 1913.

Gaee.—Stevens continuous water-stage recorder installed June 16, 1914, to replace
original Friez recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage; right bank high with steep slope; left bank nearly vertical. Control
composed of large boulders fairly permanent.

EXTREMES OF DISCHARGE.—1913-1920: Maximum stage recorded 5.32 feet at 3 a. m.
March 25, 1920 (discharge, 473 million gallons per day or 732 second-feet); mini-
mum stage recorded, 0.20 foot, occurred frequently during December, 1919
(discharge, 0.3 million gallons per day or 0.5 second-foot).

Diversions.—None.

REecuLATION.—None. .

OBJECT OF STATION.—Data valuable in relation to water valuation appraisal under
Territorial lease to ditch company.

Uriuization.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of October 5 and 6. Rating
curve used July 1 to October 5 fairly well defined between 2 and 200 million
gallons per day. Rating curve used October 6 to June 30 fairly well defined,
between 1 and 150 million gallons per day. Operation of water-stage recorder -
satisfactory except as given in footnote to table of daily discharge. Records
fair when water-stage recorder was operating; poor at other times.

Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending
June 30, 1920.

Discharge.
Date Made b, hGi’g:t
ate. & — €] N

¥ (fest). | Second- 22}11;‘;‘;

feet. per day.
July 25| H. A. R. Austin.. 1.015 12.4 8.0
25 |..... [s Lo M 1.38 25 16.2

Oct. 6| R.D.Klise........ 2.36 117 75
Dec. 30 | Reid Jerman.._ ... ... .......o....eaon 1.66 41 26.5
Jan. 26 |..... do 42 1.4 .9
Mar. 30 |..... do 95 9.8 6.3
Apr. 26 |..... do 64 4.2 2.7
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Daily discharge, in million gallons, of Haipuaena Stream near Huelo, Mauz, for the year
ending June 30, 1920.

, Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
17.5 4.3 | 19.0 2.2 0.7 0.4 5.81....... 2.1 10.1 1.8 1.6
12.0 4.0 1L5 4.1 7 .4 4.8 .9 8.3 1.7 4.6
3.4 4.0 | 58 2.9 .8 .4 4.4 7 5.3 1.6 5.8
2.8 | 10.8 9.7 2.7 .6 .8 3.2 .6 4.2 1.6 3.0
2.4 33 6.2 17.5 .4 7 2.8 .51 15.6 1.6 1.4
2.0 12.9 52| 56 .4 .5 2.4 0.5 51 10.2 1.4 1.1
1.7, 41 4.5 6.4 11 .4 2.1 .5 .7 9.6 1.4 .8
1.6 | 14.7 5.6 3.6 1.6 .4 1.8 .5 2.2 4.9 1.4 .7
1.4 6.6 5.2 2.8 .7 .3 1.6 .6 3.0 4.1 1.0 .6
2.4 5.2 7.8 2.4 .6 .3 1.6 .6 1.8 3.6 1.0 .7
2.6 4.5 4.8 2.1| 10.0 .3 2.2 1.1 2.5 4.0 .9 2.3
16.0 4.4 3.5 1.9 2.4 .3 2.8 1.2 12.0 3.6 1.1 1.3
6.4 9.1 3.3 L7, .3 2.0 .5 4.6 4.6 .9 4.3
13.8 5.3 3.1 1.6 .3 1.4 .7 2.3 3.4 .9 2.7
22 22 3.1 1.4 f....... .3 1.3 1.0 1.7 3.0 .9 3.9
6.2 12,7 2.7 1.3 .4 1.2 .7 1.6 3.1 .8 2.1
4.0 9.4 2.5 1.2 .3 3.6 .8 4.6 3.0 .8 1.6
3.7 7.7 2.4 L1 .3 3.9 2.2 22 2.6 .9 1.3
3.9 7.1 2.3 1.0 .3 1.6 1.2 78 2.4 .7 1.1
3.5 4.6 2.2 1.0 .3 1.2 L7 111 2.4 .7 1.0
7.5 3.9 2.1 LOi....... .3 1.0 71092 2.1 .6 .8
8.1 3.7 1.9 I I P .3 7.6 .8 | 158 2.0 .5 .8
4.5 3.7 1.8 [3- 7 P, 9.4 2.5 59| 45 6.6 .5 .8
3.5 3.2 1.7 LO|....... 2.5 1.5 L1| 74 4.7 .5 .7
8.2 2.8 1.7 IS¢ N O .9 1.3 .8 1193 2.8 .4 .7
5.2 3.1 1.9 81 .6 1.1 .61 29 2.8 .40 .6
24 3.5 2.4 1.0 |. 8.4 1.1 .7 9.0 2.3 .4 .5
19.4 2.6 2.0 .9 . 11.6 1.0 .7 6.1 2.1 .4 .6
8.4 6.9 1.4 .8 51 1.0 2.0 5.0 2.0 .7 .5
6.41 13.9 1.6 .7 43 I PO 8.2 1.8 .5 .7
56| #4 |....... B £ PO 62 P 4 P, 5.8 [ceunnnn I )

NoTe.—Recorder not working properly and discharge estimated in million gallons per day by comparison
with records of adjacent streams as follows: Nov. 13-17, 2.0; Nov. 18-30, 0.4; and Feb. 1-5, 0.6. Graph
Ppartly estimated Nov. 12, Jan. 31, and Fel. 6. )

Monthly discharge of Haipuaena Stream near Huelo, Maui, for the year ending June 30,

1920.
! Discharge. Total run-off.
Million gallons per day. .
Month. } — Second-feet| Million Acre-
’ Maximum. | Minimum. | Mean. (mean). | gallons. feet.
July.cor i, - 24 1.4 7.42 11.5 230 706
August.......... 44 2.6 10.1 15.6 315 961
September 58 1.4 6.04 9.35 181 556
October......... 56 .7 4.01 6.20 124 381
November 10,0 f.ooovaia.... 1.17 1.81 | . 35.2 108
ecember....... 62 .3 6.38 9.87 198 607
January......... 7.6 .7 2.30 3.56 71.4 219
February......... 5.9 .5 1.00 1.55 29.1
Mareh...... 193 .5 28.3 43.8 878 2,690
April.............. ! 15.6 1.8 4.57 7.07 137 1
May....o.o.o...... 1.8 .4 .92 1.42 28.5 .88
June. ... 5.8 .5 1.62 2.51 48.6 149
Theyear................ 193 .3 6.22 9.62 2, 280 6, 980

EAST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOURDARY, NEAR
EKAILIILI, MAUI.

LocatioNn.—On left bank of stream 200 yards downstream from trail crossing and
7 miles by trail southeast of Kailiili.

Recorps AvarLasLE.—October 10, 1919, to June 30, 1920.

GagE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge 5 feet
below gage.

48298—24—wsPp 516——T7
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CHANNEL AND CONTROL.—Channel high steep banke with boulder-strewn bed.
Pool at station 20 feet wide by 35 feet long, clear and smooth. Control large
boulders; likely to shift during floods.

EXTREMES OF DISCHARGE.—Maximum stage estimated by comparison with West
and Middle branches of the same stream, 3.27 feet old datum March 22, 1920
(discharge about 102 million gallons per day or 158 second-feet); minimum stage
recorded, 0.31 foot at 9 p. m. December 20, 1919 (discharge, 0.0).

Diversions.—None.

ReeuraTioN.—None.

OBiecT OF sTATION.—To0 determine discharge of stream at boundary between fee
gimple land above and Territorial lands below.

UrmizamioN.—Water picked up below by East Maui Irrigation Co.’s ditches for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
0.5 and 5 million gallons per day. Operation of water-stage recorder unsatis-
factory at times. Records fair when recorder was operating.

Discharge measurements of East Branch of Puohakamoa Stream at Hatku-uka boundary,
near Kailvili, Maui, during the year ending June 30, 1920.

) Discharge.
Made b hGiﬁft Milh
Date. e by— €] - illion
(feet). St}gg;:ld gallons
© | per day.
Oct. 9 0.58 0.4 0.25
Mar. 26 .93 4.5 2.9
Apr. 14 .60 .35 .2
15 .59 .3 .2

Daily discharge, in million gallons, of East Branch of Puohakamoa Stream at Hatku-uka
boundary, near Kailitly, Mauz, for the year ending June 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June.
................ A1 0.05 0.9 0.2 0.1
................ .8 .05 .9 .2 .3

......... .0 .05 .6 .1 1.1
........ .05 .6 .1 .2
0.05 |. .05 2.6 .2 .1

.1 .05 1.2 .2 .1

.2 .05 1.4 .2 .1

.1 .05 .7 .1 W1

.1 .05 .5 .1 .1

. 3 .1 .05 .4 .1 .1
3 .3 1.7 .00 W05 feaelilt B0 L2 <2
. .2 .4 .00 (. 05 |eaaoals .4 .2 .1
.2 .5 .00 . 05 [eeeenonn .5 .1 .8
.2 .6 .05 T R PR .3 .1 <2
.3 .00 .1 P T O, .3 .1 .5

.2 .00 .1 .3 .1 .1

.1 .00 .5 .3 .1 .1

.1 .00 .3 .2 .1 1

.1 .00 .2 .3 .1 W1

.1 .00 .1 .3 .1 .1

.1 .00 .1 .2 .1 1

.1 .00 1.1 .2 .1 .1

.1 .6 .2 1.1 .1 W1

.1 .2 .1 .4 .1 .1

05 faeeen... .1 .3 .1 .1

.05 .1 .2 .05 .1

.05 .1 .2 .05 .05

.1 .2 .1 1

.1 .2 .1 .1

.05 .2 .1 .1

B 1 T P S ¢ N P W05 |oeaaalo.

Nore.—Recorder not working properly and discharge estimated in million gallons per day, as follows:
Oct. 15-20 at 0.2; Oct. 21-23, Oct. 30 to Nov. 4, Nov. 28 to Dec. 9 at 0.1; Dec. 25-282at 0.7; Jan. 4-14 at 0.2;
Mar. 7-10at 0.3; 11-15at 0.2; 16-20 at 4.4; and 21-26 at 10. Estimates by comparison with records for
other branches of Puchakamoa Stream,



ISLAND OF MAUL - 93

Monthly discharge of East Braneh of Puohakamoa. Stream at Haiku-uka boumiary near
Kaihili, Maus, for the year ending June 30, 1920.

|

| Discharge. Total run-off,
Menth. { Million gallons per day.
) 8 d-feet| Million Acre-
, . (mean). gallons. feet.
| Maximum. | Minimum.| Mean.
October 10-31................. e 0.05 0.157 0.243 3.45 11
November. .. 17 .05 . 200 .309 6. 00 18
December. 1.2 .00 1,01 1.56 31.2 96
January 1.1 .05 . 274 424 8.50 26
February .6 .05 121 . 187 3.50 11
Mareh..ooooeeieiiiiii i .05 2.93 4.53 90.7 279
April. oo, 1 2.6 .2 .85 16.4 51
BY e e eeen e | .2 .05 118 .183 3.65 1
June..o.oooiiieieiiiiiiinins ; 1.1 .05 185 .286 5.55 17
The period.............. [FUSSRUUN SRR RUUTUUE IR 169 520
| :

MIDDLE BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUIL

LocatioN.—A¢ trail crossing 200 feet above Haiku-uka boundary line and 3% miles
southeast of Kailiili.

RECORDS AVAILABLE.—November 22, 1918, to June 30, 1920.

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—By wading or from suspension bridge just above gage.

CHANNEL AND CONTROL.—Omne channel at all stages; channel straight 25 feet above
and below control; right bank vertical; left bank 1} on 1 slope; stream bed com-
posed of gravel and boulders; control probably shifting.

EXTREMES OF DISCHARGE.—1918-1920: Maximum stages recorded, 8.47 feet at 5 p. m.
March 22, 1920 (discharge, 207 million gallons per day or 320 second-feet); mini-
mum stage recorded, 3.91 feet at noon December 22, 1919 (discharge, 0.06 million
gallons per day or 0.09 second-foot).

Drversions.—None.

REecuraTioN.—None.

OBJECT OF STATION.—To determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

UriLization.—Water picked up below by East Maui Irrigation Co.’s ditches for the
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
March 22 fairly well defined between 1 and 2 million gallons per day. Curve
used March 23 to June 30 fairly well defined between 1 and 10 million gallons per
day. Operation of water-stage recorder satisfactory except as given in footnote
to table of daily discharge. Records good.

Discharge measurements of Middle Branch of Puohakamoa Stream et Heiku-uka boundary,
near Kailvili, Maui, during the year ending June 30, 1920.

’ Discharge.,
Mad ‘ hGa et Milli
Date. Made by— ej - illion
(feet) .Se‘ggnd gallons
per day.
July 11| A. 0.95 (0.6
Oct. 9| R. 115 75
Jan. 16 .4 .25
Mar. 26 10.7 6.9
Apr. 14 1.05 7
15 1.0 .63
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Daily discharge, in million gallons, of Middle Branch of Puohakamoa Stream at Haiku-
uka boundary, near Kailiili, Maui, for the year ending June 30, 1920.

Day. July. | Aug. ! Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
|
0.8/ 44| 06| 02| 01 4] 02| 07] 27| 0.6 0.5
60 L4 12 2| .1 1.1 .2 .31 25 .6 .6
.9 0.0 4 201 1.5 .2 21 L9 .5 2.2
22! 2.1 .3 .20 .4 .8 .2 .2 LS .5 1.4
.2, L4| 24}, .1 .2 7 .2 1| 5.8 .5 .6
231 L1 11.3 2] .1 .7 .2 .21 3.3 .5 4
10.0 .90 L3 6 .1 .5 .2 .21 3.2 .4 .3
2.8 1.3 .7 4 4 IS B T 4 4 .3
1.4 L0 .6 2 .1 4 2| Lo L4 .4 .3
L0l L7 .5 .3 .1 4 .2 6] 12 4 .3
81 11 5 30 .1 .6 N 4] L3 .5 .8
.9 .8 4 8] .1 7 .7 7T L2 4 .5
1.4 .6 4 N .5 .3 7 LS 4 18
.8 .8 4 1L4f .05 4 .3 4] L1 .3 .9
4.8 T 4 L8| .05 4 .3 3| L1 .3 15
2.8 .5 .3 11 .1 .3 .3 3] 14 .3 7
2.0 4 3 31 .08 L5 20 L7 12 .5 .5
19 4 .3 .20 .05 1.6 .71 53! L0 .3 .3
8! .3 3| 2| les| 6] 3| a& 9 3 3
L0 .3 .3 .2 .05 4 .2| 26 .9 .3 .2
8. .3 .3 2| .05 .3 .21 167 R .3 .2
81 L2 .2 2| .05] 26 7l 34 81 .3 .3
N .2 .3 A 2.4 L7 2.4 1331 2.8 .2 .3
.6 .1 .3 a7 4 4] 1921 19 .2 .2
.6 .1 .2 1.2 4 .3 48 1.4 .2 .2
.7 .1 .2 1 .3 2 7.5 11 .2 .2
1.0 .1 .2 1) 2.9 .3 .3 32 .9 .2 .2
.5 .1 .2 1] 41 .3 2] 22 .8 .3 .2
1.5 .1 .2 1) 94 .3 7119 .8 .3 .2
2.4 .1 .2 1] 92 2 PO 2.9 .7 .2 .2
15|, IS 16.1 2 et 2.4 ..... I R

Monthly discharge of Middle Branch of Puohakamoa Stream at Haiku-uka boundary,
near Kailitli, Mavi, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Milli day. ]

ont illion gallons per day Second-feet | Million Acre-

Maximum. | Minimum. | Mean. (mean). | gallons. feet.
L P PO S 1.77 2.74 a55.0 168
August..... 1.5 0.5 2.21 3.42 68.5 210
September. . 9.0 .1 1.05 1.62 316 97
October. ... 11.3 .2 82 127 25.4 78
. November.. 3.0 .1 .39 .60 1.7 ¢ 36
December. . . 16.1 05 1.53 2.37 47.3 146
January.. 2.6 .2 .67 1.04 20.9 64
February. . 2.4 .1 .39 .60 1.3 35
March.... 46 .1 6. 80 10.5 211 647
April..... . 5.8 .7 1.63 2.52 48.8 150
AY.euen R .6 .2 .35 .54 11.0 33
June.......oo.iiiiiiiiiian 2.2 .2 55 .85 16.6 51
The year................ 46 .03 1.53 2.37 559 1,720

e Estimated by comparison with flow of adjacent streams.

WEST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UEA BOUNDARY, NEAR
EAILIILI, MAUL

LocaTioN.—At trail crossing 500 feet above Haiku-uka boundary line and 3} miles
by horse trail southeast of Kailiili.

RECORDS AvAILABLE.—March 14, 1919, to June 30, 1920.

GAGE.—Stevens continuous water-stage recorder.

DiScHARGE MEASUREMENTS.—By wading or from suspension bridge 200 feet below
gage.

CHANNEL AND coNTROL.—One channel at all stages; channel straight 30 feet above
and 50 feet below gage; right bank vertical; left bank 1 on 14 slope; stream bed,
rock and gravel; control composed of large boulders; occasionally shifts.
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ExTrEMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.78
feet at 1.40 a. m. December 31, 1919 (discharge, 79 million gallons per day or 122
second-feet). Stages on March 22 and 25 were considerably in excess of this,
but the float stuck and the instrument failed to record anything above 5.62 feet.
Minimum stage recorded during period of record 3.48 feet at 8.30 a. m. December
22 and 2 a. m. December 23, 1919 (discharge, 0.08 million gallons per day or 0.12
second-foot).

Drversions.—Kula pipe line diverts small amount of water above station at eleva-
tion 4,300 feet.

RecuraTION.—NoDe.

OssecT OF sTATION.—To detérmine discharge of stream at boundary between fee
simple lands above and Territorial lands below. '

UriuizatioNn.—Water diverted by ditches of East Maui Irrigation Co. for irrigation
of sugar cane.

Accuracy.—Stage-discharge relation shifts slightly. Rating curve used March 14
to October 5 well defined between 0.4 and 2.5 million gallons per day. Curve used
October 6 to March 22 is a revision of the preceding curve and not due to a shift
and is fairly well defined up to 10 million gallons per day. Data prior to October
6 not revised as it is mostly within the limits of coincidence of the two curves.
Curve used March 23 to June 30 fairly well defined below 10 million gallons per
day. Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of West Branch of Puohakamoa Stream at Hatku-uka boundary,
near Kailitli, Mawi, during the year ending June 30, 1920.

Discharge.
Date hG' et Milt
ate. Made by— e . ion
v (feet). S‘;gg:‘_d gallons
per day.
3.72 1.05 0.65
3.7 115 .75
4.30 14.8 9.6
. 3.79 3.0 1.95
14 . 3.70 1.25 .8

Daily discharge, in million gallons, of West Branch of Puohakamoa Stream at Halku-uka
boundary, near Kailitli, Mauwi, for the year ending June 30, 1920.

Day. July. | Aung. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
7.1 L1 6.8 0.5 0.3 0.2 1.5 0.4 1.0 3.2 0.6 0.5
3.8 .9 2.1 1.0 .3 .2 1.0 .4 .6 3.6 .6 .8
1.6 1.0 16.5 .57 .8 .2 1.0 W4 .5 2.8 .6 2.5
1.0 3.0 3.3 .2 .3 7 .6 .4 .4 2.1 .6 11
.61 12.9 2.2 4.4 .8 .4 .8 .3 .4 8.2 .6 .5
.2 3.9 1.8 15.0 .3 .3 .6 .3 .5 4.5 .5 .5
.2 1.3 1.5 1.9 .9 .3 .6 W4 .6 4.8 .5 .4
.2 5.1 1.8 1.3 .6 .2 7 4 1.6 2.3 .5 .4
.2 2.3 1.3 11 4 .2 .7 .3 1.4 1.9 .5 .4
1.1 1.8 2.6 .9 .4 .1 .6 .3 .9 1.6 .5 .4
W7 1.6 1.6 .7 3.3 .1 .9 .5 .8 1.7 .5 L0
6.3 14 1.1 W7 .9 .1 .9 .5 L6 1.6 .5 .6
2.7 2.4 .9 .6 1.0 .1 .8 .4 1.3 2.2 .5 2.4
5.5 1.4 .9 .6 L5 .1 T .4 .8 1.3 .5 L0
9.1 8.6 .9 .6 1.1 .1 .6 .5 .7 1.2 .5 1.8
2.2 4.5 .5 .5 N .1 .5 .4 .7 1.7 .4 .7
1.4 2.6 .4 .5 .5 .1 2.8 .4 2.6 1.3 .5 .5
1.2 2.9 .3 .8 .4 .1 21 L1 7.5 L0 ..5 .5
1.3 2.4 .2 .5 .4 .1 .9 .6 23 1.0 .5 .5
1.1 1.6 .3 .5 .4 .1 .7 .5 33 .8 .4 .4
2.6 1.2 .2 .4 .3 .1 .6 5 23 .8 .4 .4
2.34 L2 .2 .5 .3 .1 5.0 1.6 41. .7 .4 .4
13 1.1 .2 .4 .3 3.4 1.5 2.4 13.9 3.9 .4 .4
.9 1.0 .2 .5 .3 1.6 .8 7 22 2.2 .4 .4
2.1 .8 .2 .4 .3 .2 .6 .61 61 1.5 .4 .4
1.4 .9 .2 .4 .3 .1 .6 .5 9.8 1.1 .4 .4
10.2 1.2 .2 .4 .3 3.9 «6 .6 3.9 1.0 .4 .4
5.2 .8 .2 .4 .2 3.9 .5 .6 2.8 .8 .4 .4
1.9 2.5 .2 .4 .31 1.3 .5 1.6 2.3 .7 .4 .3
L5 5.0 .2 .4 .3 | 1L4 AL 3.6 .7 .4 .4
L5| 182 |....... Al 18.3 N PN 2.6 |....... I R,
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Monthly dzscharge of - West Branch of Puohakamoa Stream at Haiku-uka boundary near
Kailiili, Maus, for the year ending June 30, 1920.

Diacharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum, | Minimum. Mean.

July. ...l 10.2 0.2 2.53 3.01 78.4 241
August 18.2 .8 3.63 5.62 113 345
September 16.5 .2 1.63 2.52 49.0 150
October 15.0 .2 1.20 1.86 37.1 114
Neovember. 3.3 .2 57 .88 17.2. 52
December. . 18.3 Bt 1.87 2.89 58.1 178
January.... 5.0 .4 .99 1.53 30.6 94
February ..................... 2.4 .3 .62 .96 18.0 55
March ... 61. 4 8.57 13.3 266 815
8.2 7 2.07 3.20 62.2 191
.6 .4 .47 .13 14.7 45
2.5 .3 .69 1.07 20.8 64
61. .1 2.09 3.23 765 2,340

PUOHAKAMOA STREAM NEAR HUELO, MAUI.

LocaTion.—150 feet above Spreckels ditch inflow and trail crossing and 7 miles east
of Huelo.

REcORDS AvArLABLE.—June 13, 1913, to June 30, 1920 (new station); December 18,
1910, to June 18, 1913 (old station).

GaeE.—Stevens continuous water-stage recorder installed November 23, 1917, replac-
ing Barrett and Lawrence water-stage recorder installed June 13, 1913. Old
staff gage station was 150 feet downstream at trail bridge below inflow from
Spreckels ditch.

DiscaARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below
gage. Inflow of Spreckels ditch must be deducted from measurements made at
footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks steep and high; stream bed very rough and steep. Control
composed of large boulders; fairly permanent.

EXTREMES OF piscHARGE.—Maximum stage recorded during year, 6.72 feet at 5.30
p- m. March 22 and 3 a. m. March 25 (discharge, 795 million gallons per day, or
1,230 second-feet); minimum stage recorded, 0.30 foot at 12.30 a. m. December
16 (discharge, 0.4 million gallons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 7.63 feet at 7 p. m. April 2, 1918 (dis-
charge, computed from extension of rating curve, 900 million gallons per day or
1,400 second-feet); minimum stage recorded, 0.25 foot Ocfober 26, 1917 (dls-
charge, 0.4 million gallons per day or 0.6 second-foot).

DiversioNn.—Kula pipe line diverts small amount of water above station at elevation
4,300 feet.

ReeuraTion.—None.

OBszcr oF sTATION.—To furnish data for water valuation appraisal in connection
with Territorial water license to ditch company.

UritizatioN.—Ordinary flow of stream is diverted by East Maui Irrigation Co.’s
ditches for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of October 5 and 6. Curve
used July 1 to October 5 well defined between 1 and 50 million gallons per
day. Curve used October 6 to June 30 well defined between 1 and 80 million
gallons per day. Operation of water-stage recorder satisfactory. Records good.
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Discharge measurements of Puohakamoa Stream rear Huelo, Mo
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ALO STREAM NEAR HUELO, MAUIL

Location.—300 feet above Spreckels ditch inflow and trail crossing and 5 miles east
of Huelo. |

REecorDs avarLaBLE.—December 18, 1910, to June 30, 1920.

Gace.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 300 feet downstream from present site.

DiscHARGE MEASUREMENTs.—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL.—Channel at gage is a fairly large pool at foot of rapids; banks
steep and high. Control at outlet of pool composed of rock ledge and large boul-
ders; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.15 feet at 11.45
a. m. March 22 (discharge, 568 million gallons per day or 879 second-feet); mini-
mum stage recorded, 0.33 foot at 3 a. m. December 23 (discharge, 0.3 million
gallons per day or 0.45 second-foot).

1910-1920: Maximum stage recorded, 4.35 feet at 7 p. m. December 9, 1916
(discharge, computed from extension of rating curve, approximately 638 million
gallons!! per day or 987 second-feet); minimum stage recorded, 1.34 feet (old datum)
November 4, 1911 (discharge, 0.06 million gallons per day or 0.1 second-foot).

Diversions.—None. )

REGULATION.—None.

OBsECT OF STATION.—To furnish data for appraisal of water value under Territorial
lease to ditch company.

UriizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined between 2 and 60 million gallons per day. Operation of water-stage recorder
satisfactory except as given in footnote to table of daily discharge. Records good
between 0.5 and 60 million gallons per day, fair above and below these limita,

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending June

30, 1920.

Discharge.
D Made b; hGaglff o

ate. Made by— eig .
v (feet). | Second- lgx]llhon
‘ . feet, | Balons
per day.
July 25 | H.A R Austin. . ... i 1.09 16.4 10.6
29 |..... Q0. - ot .86 6.7 4.4
Nov. 12 | A H. Wong. ..o ottt iee e eeeivaaeanaeaaaraes .66 2.8 1.8
Dec. 29 | Reid Jerman.. 1.15 15.3 9.9
Jan. 25 (.._.. do...... .49 1.1 .7
Apr. 5 |..... L .98 8.8 5.7

11 Supersedes figures published in Water-Supply Papers 465 and 485.
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Deaily discharge, in million gallons, of Alo Stream near Huelo,' Mausi, for the year ending
June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June.

8.0 2.3 6.8 0.7 0.6 0.4 3.1 0.6 0.6 8.8 0.7 1.2

3.9 2.2 10.3 1.2 .5 .4 50 .6 4 3.3 .7 1.8

1.4 2.0 | 47 .9 .4 .4 2.6 .5 .4 3.3 .7 2.2

1.0 6.0 4.9 1.7 .4 .5 2.0 ;] 4 3.2 W7 .7

1.0 | 10.0 3.4 | 15.6 4 .5 2.1 .5 .4 8.5 .6 .6

.9 6.3 2.7 43 .4 4 1.7 .4 .3 4.5 .8 .5

.81 14.4 2.4 7.4 .6 4 1.4 .4 .3 6.0 .6 .5

.8 5.1 3.0 2.7 .5 .4 1.2 .5 .9 3.2 .6 .4

.8 3.3 2.6 2.0 .5 .4 1.1 .6 .8 2.7 .6 .5

1.0 2.7 3.2 1.7 .7 .4 1.4 .7 .7 2.4 .5 .6

.8 2.5 2.1 1.4 | 1.0 .4 1.4 .6 2.1 2.3 .5 Lo

7.0 2.3 L9 1.2 18 4 1.5 .4 12,6 2.1 .5 7

3.3 5.6 1.7 1.2 2.0 .3 1.2 .4 3.1 L3 .5 2.3

8.8 3.3 1.7 Lo L6 .3 .9 .4 1.2 .8 .5 1.2

7.4 | 1.3 1.4 .9 1.9 .3 .9 .6 B¢ I I .5 2.9

6. ianan. 2.4 4.5 1.2 .9 1.0 .4 .8 .6 - 2% PRRSN .6 1.1
17 . 1.7 4.8 1.2 .8 .8 .3 1.3 .6 2.4 fooaa... .5 .9
3 T, 1.5 3.8 1.2 .8 .7 .3 1.2 1.7 9.7 |o...... .5 .9
9.l 1.2 3.2 1.2 7 .6 .3 .8 i 3 I S .5 .7
20, ... L1 2.5 Lo .7 .6 .3 .8 .41 87 ... .4 .7
) S, 3.2 2.4 .9 .8 .6 .3 .7 407 L .4 .7
22 ... 2.7 2.0 .8 .6 .5 .3 2.2 R N 11 S P .4 .6
P 1.5 1.8 .8 .6 .5 5.1 1.0 .6 34 |...... .4 .6
24.. ...l 1.4 1.4 .7 .7 .5 .7 .8 40 036 ... .4 .6
b 5.5 1.2 .7 .6 .5 .5 .7 4 70 f...... .4 .6
26.. e 2.3 1.4 7 .5 .5 4 .7 4| 11.0 1.2 .4 .6
27, e 8.7 1.2 .8 .8 .5 2.4 7 .4 3.8 1.1 .4 .6
28, e, 9.4 1.1 .6 .6 4 3.9 .6 .4 2.4 1.0 -4 .6
20 ... 3.9 1.5 .6 .6 .4 | 36 .6 .9 1.8 .9 .4 .5
0.l 3.4 6.6 .8 .5 .4 9.0 [ 6.6 .8 .4 .6
1 SO, 2.7 18.9 f....... [ 2 PO 12.8 L PR, 2.6 |....... [ 38 PR

Note.—Recorder not working ‘properly and dischar§e estimated in million gallons per day by com-
parison with adjacent streams as follows: Apr. 15-20, 0.8, and 16-25, 2.2.

Monthly discharge of Alo Stream near Huelo, Maut, for the year ending June 30, 1920.

Discharge. Total run-off.

Month. Million gallons per day. Secondfect| Million Acre-

Maximum. | Minimum. | Mean. (mean). | gallons. feet.
July.....ooooll. Yoo 9.4 0.8 3.21 4.97 99.5 305
August. ...l 18.9 1.1 4.4 6. 87 138 422
September.................... 47 6 3.60 5.57 108 331
October....................... .5 3.01 4. 66 93.3 286
November.................... 11.0 4 1.06 1.64 318 98
December.................... 36 3 2.55 3.95 78.9 243
January...... ..ol 5.0 6 1.34 2.07 41.6 127
February....... eveeeanaa. 1.7 .4 .55 .8 16.0 49
ch 151 3 16.5 25,5 510 1,570
88 | iiiiann.. 2.44 3.78 73.2 225
.7 .4 .51 .79 15.7 48
2.9 .4 .01 1.41 27.4 /4
151 .3 ' 3.37 5.21 1,230 3,790

EAST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR
EKAILIILI, MAUIL

LocaTion.—200 feet above Haiku-uka boundary-line trail crossing at elevation 3,020
feet, 53 miles east of Kailiili.

RECORDS AVAILABLE.—May 28, 1918, to June 30, 1920.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from suspension footbridge just
above control.

CHANNEL AND conTROL.—Channel has gravel and boulder bed with steep high banks
of hardpan. Control is composed of large boulders and gravel and may shift
during large floods.
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EXTREMES OF DISCHARGE.—1918-1920: Maximum stage recorded during period of
record, 7.92 feet at 5.20 p. m. March 22, 1920 (discharge, 230 million gallons per
day or 356 second-feet); minimum stage recorded, 3.77 feet April 15, 1919 (dis-
charge, 0.07 million gallons per day or 0.11 second-foot or less).

Drversions.—A little water is diverted above station by Kula pipe line.

RecuraTioN.—None. .

OBsECT OF STATION.—To determine discharge of stream at boundary between fee
simple lands above and Territorial lands below.

UTtiLizatioN.—Water diverted by ditches of East Maui Irrigation Co. for irrigation of
sugar cane. ’

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
March 22 fairly well defined between 1 and 5 million gallons per day. Rating
curve used March 23 to noon June 23 fairly well defined between 1 and 40 million
gallons per day. Rating curve used June 23 noon to June 30 fairly well defined
between 1 and 5 million gallons per day. Operation of water-stage recorder
satisfactory except as given in footnote to table of daily discharge. Records fair.

Discharge measurements of East Branch of Waikamoi Stream at Haiku-uka boundary,
near Kailiili, Maui, during the year ending June 30, 1920.

Discharge.
Dat Mad hGa et Milli
ate. e by— ei; on
4 (feet). S‘igggd' gallons
. per day
July 4.16 3.4 2.2
Aug. 4,59 116 7.5
Oct. 3.90 1.0 .65
Jan. 3.85 .55 .35
Mar. 5,40 36 23.2
Apr. 4.63 2.3 L5
4.54 L5 .95

Daily dzscharge, in million gallons, of East Branch of Waikamoi Siream ot Haiku-uka
oundary, near Keiliili, Maus, for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
52| 0.7 43! 05| 0.4 0.5 L5 04f 07| .23 0.5 0.4
2.2 .6 1.0 .8 .4 .5 L3 .4 .5 2.2 .5 .6
.8 .8 12.1 .4 .4 .5 1.8 .4 .5 1.4 .5 1.9
.5 2.5 L5 I 2 P .8 .9 .4 .4 1.2 .4 .8
.4 8.5 1.0 39 ....... .5 L1 .4 .4 6.4 .4 .4
.4 1.8 S I £ % N .5 .8 .4 2.6 .4 .4
.2] 1.8 .6 W7 1.0 .4 .7 .5 3.1 .4 .3
.2 2.2 1.0 .4 .6 4 .6 1.4 1.3 4 .3
.2 1.0 .9 .4 A . .6 .4 1.6 1.1 .4 w3
.8 .8 1.8 .6 5. .6 4 .9 1.0 .4 .3
.5 7 .8 .6 3.3 .8 .4 .6 1.2 .4 .8
5.0 .8 .6 .5 1.1 .9 .6 .9 L2 .4 .6
L5 1.4 .5 .5 1.0 .8 .5 1.0 1.5 .4 2.2
4.6 7 .5 .5 1.8 .7 .5 .6 L0 .4 .8
49 6.4 .5 .4 11 .5 .5 .5 1.0 .3 16
1.0 3.3 .4 .4 .7 .4 .5 .5 1.2 .3 T
.6 1.6 .4 .4 .5 2.3 .4 2.3 9.5 .4 .5
.7 2.0 .3 .4 .5 1.6 1.0 7.4 .8 .4 .4
.8 1.4 .4 .4 .5 .8 5 25 7 .3 .4
.7 .8 .3 .4 .5 .6 .5 30 .7 .3 .3
2.3 .7 .3 .4 4. .5 51 22 .7 .3 .3
1.5 W7 .2 .4 .4 3.9 2.0 42 .6 .3 4
.8 .6 .2 .4 .4 4.8 .9 1.5} 10.1 3.4 .3 .3
.6 .5 .2 Y .4 .8 .6 .5 16.2 1.3 .3 .2
L7 .5 .2 .4 ] .5 .5 5| 46 L0 .3 .3
.8 .5 .2 .4 .5 .5 .5 .4 6.0 .8 .3 .2
7.8 .7 .2 .5 .5 6.2 .5 :5 2.6 7 .3 .2
3.5 .5 .2 .4 .5 4.9 4 .4 1.9 .6 .3 .2
1.1 1.8 .2 .4 .5 16.9 4 1.3 15 .5 .3 .2
.8 4.1 .2 .4 .5 13.0 A 2.7 .6 .3 .2

9] 129 (....... Y- 3 PO 19.7 s 2.0 |....... I 2 DU

NoTE.—Float resting on intake plpe and discharge estimated at 0.4 million gallons per day Nov. 4-6,
Dec. 9-10, 12-15, 18-22, and Feb. 6- & pe v
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Monthly discharge of East Branch of Waikamoi Stream ot Heiku-uka boundary, near
Kailisli, Maus, for the yeor ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
8 d-feet| Million Acre-
(mean). gallons. feet.
Meaximum, | Minimum.| Mean.
7.8 1.71 2.65 53.0 163
12.9 2. 36 3.65 73.3 225
12.1 1.06 1.64 3L9 98
141 1.00 1.55 3.1 95
3.3 .68 1.056 20.5 63
19.7 2.48 3.84 77.0 236
3.9 .91 1.4 28,1 87
2.0 .59 .01 17.0 52
46 7.39 11. 4 229 703
9.5 1.72 2.66 51.6 158
.5 .36 .56 11.2 34
2.2 .55 .86 16.5 51
46 1.7 2.71 640 1,960

WEST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUL

Location.—At Haiku-uka boundary-line trail crossing at elevation 3,000 feet, 5 miles
east of Kailiili. '

RECORDS AvAILABLE.—May 28, 1918, to June 30, 1920.

GAGE.—Stevens continuous water-stage recorder.

DiscaarGE MEASUREMENTS.—Made by wading or from suspension footbridge 35 feet
above gage.

‘CHANNEL AND coNTROL.—Channel is solid rock with steep rock and hardpan banks.
Control is solid-rock ledge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.08 feet at 9.40
a. m. March 25 (discharge, 645 million gallons per day or 998 second-feet): mini-
mum stage recorded during year, 0.33 foot at 8.30 p. m. December 22 (discharge,
0.1 million gallons per day or 0.16 second-foot).

1918-1920: Maximum stage recorded during period of record, 9.85 feet at noon
December 6, 1918 (discharge, 2,020 million gallons per day or 3,130 second-feet):
minimum stage recorded in 1919.

Diversions.—A small amount of water is diverted by Kula pipe line above station
at elevation 4,300 feet.

RecuraTion.—None. }

‘OBsECT OF sTATION.—To determine discharge of stream at boundary between fee
simple lands above and Territorial lands below.

Utirzation .——Water diverted by ditches of East Maui Irrigation Co. for irrigation of
sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1 and 150 million gallons per day. Operation of water-stage recorder unsatis-
factory prior to September 18, 1919. Records good when water-stage recorder
was working.

Discharge measurements of West Branch of Waikamoi Stream at Haiku-uka boundary,
near Kailiuli, Maur, during the year ending June 30, 1920.

Discharge.
Dati hGr et Mill
ate. Made by— i illion
v (feet). | S2200d" | gallons
© | per day.
July 10 0.52 0,75 0.5
Oct, 10 .52 1.7 11
Jan. 17 .46 .65 .40
Mar. 25 2.56 239 154
Apr. 13 .60 2.7 1,75
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Daily discharge, in million
boundary, near

allons, of West Branch of Waikemot Stream at Haiku-ukc
ailiili, Maus, for the year ending June 30, 1902.

T
Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Fek. [ Mar. | Apr. ; May. | June.
08| 05 02| 33| 04 09| 51! 0.6 0.6

1.1 .5 .2 20 4 .5] 6.9 .7 Ni

.8 .5 .21 23 .4 40 4.2 .6 2.0

2.0 .5 8| L5 4 3| 250 .6 1.3

14.5 4 5| L6 .3 .3 1L3] .6 .7

4| 3| n4] .3 3| 97! s 7

0] L1 .21 L1 .3 .5] 751 .5 .5

.3 12 .2 .9 3| Le| 28, .6 4

1 7 .2 .8 .20 Lé| L6l .5 4

.0 .6 .2 .7 I IO 1.4 .5 .5

9| 5.9 1) L1 B, 131 .6 .9

8] 16 1) 12 N I L, .6 .7

7 L2 1| Lo 5| 12| 1.6 .5 2.6

7| 20 1] Lo 4] L1] 140 .4 1.1
....... 61 2.3 .1 .7 6 Lol 1.3] .4 2.0
61 L1 .2 .6 50 10| 14 .4 .9

.. .6 .7 .21 6.5 40 320 12] .6 7
.7 .5 .5 1| 62| 10| 152 .9, .6 .6
7 .5 .4 1] L5 6| 59 8 L4 .5
.5 .5 4 .1 .8 4|10 N 4
5 .5 .3 1 .6 .4 60 7 .5 .3
6 .5 .3 10 158 21 93 .6 .5 .3
.5 .5 3| 59| 30 43| 32 4.6 .4 4
4 .6 21 L7| L2| 11| 62 3.5 .4 .3
.5 .5 .2 .6 .7 .6 | 233 1.5 4 .3
.3 .4 .2 .3 .7 R 1.0 .3 .2
.2 .4 2| o8 .6 8| 7.2 .7 4 .2
.2 4 .2| 12.8 .6 6| 3.5 7 4 .2
.2 .5 2| 28 .6 8| 2.8 N .6 .2
.3 .5 .3 36 1 T 4.3 .6 4 .2
I T 66 3 U 480 ...

NorE.—Mar: 10-12, clock stopped; discharge estimated at 1.5 millions gallons per day.

Monthly discharge % West Branch of Waikamot Stream at Haiku-uka boundary, near
ailiilt, Maui, for the year ending Jumne 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
. (mean). gallons. feet.
Maximum, { Minimum. Mean.
0.4 2.30 3.56 7.3 A9
5.9 .2 .83 1.28 24.9 76
66 1 5.34 8, 26 166 508
15.8 5 1.97 3.05 61 187
4.3 2 .68 1.05 19.6 60
233 3 23.3 36.1 723 2,220
11.3 .6 2.64 4.08 79.3 243
.7 3 .50 W77 15.5 48.
2.6 .2 .69 1.07 20.8 64

1
\
!
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‘

WAIEAMOI STREAM NEAR HUELO, MAUL

Locarion.—500 feet above Spreckels ditch intake and 5 miles by trail east of Huelo
post office.

REecorDs AvaiLaBLE.—December 18, 1910, to June 30, 1920. Data have been revised
in this report from January 16, 1916.

GacE.—Stevens continuous water-stage recorder installed April 20, 1920. Friez
water-stage recorder October 14, 1913, to April 20, 1920, prior to which original
staff gage at different datum was read twice daily.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks high and covered with vegetation. Water drops over a fall at
control, which is rock ledge and boulders and fairly permanent.

EXTREMES OF DIscHARGE.—Maximum stage recorded during year, 5.62 feet at 8.20
a. m. March 25 (discharge, approximately 1,590 million gallons per day or 2,460
second-feet); minimum stage recorded, —0.25 foot at 11 a. m. May 28 (discharge,
0.4 million gallons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 7.57 feet at 5 a. m. January 18, 1916
(discharge, computed from extension of rating curve, approximately 1,800 million
gallons per day or 2,780 second-feet); minimum stage recorded, 1.08 feet, old
datum September 28, 1912 (discharge, 0.3 million gallons per day or 0.5 second-

foot).
Diversions.—A small amount of water is diverted by Kula pipe line above station at
elevation 4,300 feet. .

RecuraTION.—None.

OBsecT oF sTATION.—To determine feasibility of additional diversions or flood
storage. Also to assist valuation appraisers in relation to Territorial water license
to ditch company.

UriLizaTion.—Low water is all diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined and used as follows: First curve July 1, 1915, to January 15, 1916; second
curve January 16, 1916, to March 14, 1916, and noon March 19, 1917, to November
6, 1917, third curve March 15, 1916, to September 6, 1916, and September 3, 1919,
to March 24. 1920; fourth curve September 7, 1916, to noon March 19, 1917, and
December 7, 1918, to March 22, 1919; fifth curve November 7, 1917, to December
6, 1918, and March 23, 1919, to September 2, 1919; sixth curve March 25, 1920, to
June 30, 1920. Curves from January 16, 1916, have been revised on basis of all
measurements made since that time. Operation of water-stage recorder unsatis-
factory at times and discharges for such periods have been estimated. Records
good when water-stage recorder was operating and fair for other times. Atmedium .
and high stages, and especially while it is raining, water spills into the stream
above the station from New Hamakua ditch. Except for low flow, therefore, the
flow at this station is not the true flow of the stream.

Discharge measurements of Watkamot Stream near Huelo, Maut, during the year ending
June 80, 1920.

Discharge.
Dat Made b gl
ate e by— 5 —_—

v (feet). | Second- M‘ﬁh‘m

feot. | 837005

N per day.
Oct. 3| R.D.KHSE....oiuuiiii ittt aae 0.57 3.6 2.3
Dec. 29 | J. E. Stewart 1.48 73 47.5
Jan, 25 | Reid Jerman. ... ... it .50 2.6 1.7
Feb. 17 | J. E. Stewart. .41 1.7 1.1
Apr. 3| Reid Jerman.. 1.00 33.5 21.7
27 |..... do....... .27 3.5 2.2
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Daily discharge, in million gallons, of Watkamot Stream néar Huelo, Maus, for the years
ending June 30, 1916-1920.
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, of Waikamoi Stream near Huelo, Maus, for the year
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Datly discharge, in million gallons, of Waikamoi Stream near Huelo, Maus, for the years
ending June 30, 1916-1920—Continued.

7 !
Day. July. | Aug. | Sept. | Oct. | Nov. | Deec. J‘an Feb. | Mar. | Apr. | May. | June.
.
....... 1.4] 08| 144| 10| 20| 28 1.4 1.4
1.4 81 95| 10| L2 29 14 3.7
1.2 .8| 6.4 .9 9| 20.0] 13 5.0
11| L9| 42 .9 8| 156 13 2.6
L0 21| 42 .9 .8| 37 1.3 1.1
L0) 2| 35 .9 7] 36 1.2 .8
1.4 .91 2.9 .8 9] 33 1.1 .6
1| 2.6 7| 2.5 8] 21| 17.3| 1o .5
.2 2.5 6 22| 10| 35| 10.4 .9 .6
37| L7 51 L9l L4 20| 6.0 .9 7
3.3] 28 5] 28| 14| L9 85 .9 1.7
2.8 6.4 .50 35| 12| 16.0] 48! 1.0 1.4
2.6 | 58 7 28) Li| 74| 118 .8 7.0
2.6 | 6.9 8] 21| 10| 24| 37 .7 2.8
2.5| 6.6 8| L6 14| L8| 2.7 .7 4.9
25| 3.8 9| L5| 2| L5]| 8.2 .7 L7
2.4 29| nol| 69) Li| 39 31 7 1.3
1.9 20| Lo 10.2] 45| 40 2.3 .9 1.0
7] 1.5 9| 31| 25|11 2.0 7 .8
L7 15 8] L9 1119 1.9 7 7
2.0 L4 .81 1.4 91139 L7 .6 .6
1.9 13 .8| 22 2.3 | 287 1.6 .6 .8
1.6 12| 21 5.2 88| 66 17.1 .5 .7
L7 L1| 61| 24| L9 1M 10.0 .5 .6
L6 L1| 26| Lel 12378 4.0 .5 .5
L4 L0| L7| 14| Lo| 65 3.1
1.6 .91 183 4| 1.1 36 2.3
17 9] 32 1.3 L1 23 2.0
1.7 .8 90 L2| L4 144 1.8
1.4 8| 79 1.1 |....... 31 1.6
L2 (... 123 1.0]....... 28 |

1
Note.—Recorder not working properly and discharge estimated in million gallons 9per day as follows:
Noy. 23-30, 1918, 3); Dec. 1-2, 25; Dec. 12-16, 35; June 18-23, 1917, 4.0, and May 27-31, 1919, 2. 5. Discharge
estimated in million gallons per day by comparison with records of aéjacent streams as follows: Dec. 21-26,
1917, 5, and May 25-26, 1918, 40. Discharge estimated in million gallons é)er day hg comparison with Puoha-
kamoa Stream near Huelo as follows: Oct. 1-3, 1919, 2.0, and June 26-28, 1920, 0.5.
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|
Monthly discharge of Waikemoi Stream near Huelo, Maisi, for the years ending June 30,

1916-1920. |
Discharge. . . Total run-off.
Month. ion gall er day. ! : :
Mittion gallons per day Secondfeet| Million | Acre-
Maximum, | Minimum.| Mean. (mean). | gallons. fest.
1915-16.
2.0 15.2 23.5 470 1,
1.9 3.97 6. 14 123 78
2.0 24.6 38.1 738 2,260
6.0 45.4 70.2 1,410 4,
3, g 52,0 80,5 1, 4,790
2. 17.5 27.1 1,
3.2 63.7 1, 6,060
1. % 7.56 1.7 219 673
2. 22.5 3 698 2,140
1.0 15.8 474 1,450
2.6 99,5 154 3,080 9, &70
42 29.0° 4.9 870 2,670
1.0 33.2 514 12,200 37,300
1.0 14,1 21.8 437 1,340
2.4 19.7 30.5 610 1, ¥70
5.3 19.3 29.9 578 1,780
2.2 8. 81 13.6 273 8
4.3 29,6 45.8 2,730
6.9 69.8 108 2,160 6,
1.8 110 17.0 340 1,
1.0 4,32 | 6. 121 571
2.1 6.38 | 9.87 198 507
3.3 18.1 28,0 544 1,670
4, 3 14.1 21.8 136 , 340
2. 8.29 12.8 249 763
1.0 18.7 28.9 6,840 21,000
1.6. 4.15 6.42 129 95
12 3.97 6. 14 123 78
.2 .88 1.36 2.4 181
.2 1.30 2,01 40.4 124
1.1 15,7 24.3 470 1,450
2.0 4.85 7.50 150 461
2.0 1.2 17.3 347 1, ggg
2.7 41,7 64.5 1,170 3,
3.1 37.1 57.4 1,150 3,530
48 72.9 113 2,150 6,710
4.3 9.6 30.3 608 1,
3.6 14.7 22.7 442 1,350
.2 18.8 29.1 6,850 21,400
38.2 59,1 1,180 3,630
6.7 30.3 6.9 940 2,880
.5 6.34 9.81 190 584
1.6 6.42 9,93 199 611
2.4 22.3 3.5 669 2,
3.7 60.1 93.0 1,860 5,720
1.3 13.3 20,6 113 1,270
2.5 12.0 18.6 1,
1.6 34,0 52.6 1,050 3,230
.3 8.72 13.5 262
14 10.6 16.4 320 1,010
............ 2.50 3.87 a75.0
........... . 20.6 3L9 7,500 23, 000
15.2 23.5 @ 470 1,450
19.7 30.5 @ 610 1,870
1.7 18.1 @ 350 1,080
.2 7.84 12.1 243
.8 3.04 4.70 91,2 0
.5 12.7 19.6 304 1,210
1.0 4.13 6,30 128
.8 1,58 2,44 45,8 yu
N 50.4 78,0 1,560 4,790
1.6 0.7 16.6 322 985
4 .82 L27 25.4 |
ceeneneaenns 1.53 2.37 45.9 141
4 11.7 18.1 4,290 13, 200
|

@ Estimated by comparison with Puchakamoa Stream near Huelo.
48298—24—wsp 516——S8
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SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MAUL

LocaTion.—1,000 feet below intake in Kaaiea Stream and 2% miles by trail southeast
of ditch superintendent’s house at Huelo.

RECoRDS AvaTLABLE.—December 15, 1917, to June 30, 1920.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Ditch section below gage. During heavy rains stage-
discharge relation is affected by two small streams which enter ditch a short
distance below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.77 feet at 3.30
a. m. October 6 (discharge, 82 million gallons per day or 127 second-feet); mini-
mum stage recorded, 0.20 foot 11.40 p. m. October 25 (discharge, 0.1 million
gallons per day or 0.16 second-foot).

1917-1920: Maximum stage recorded, 4.63 feet at 3. p. m. April 2, 1918 (dis-
charge, 87 million '? gallons per day or 135 second-feet); minimum stage recorded,
water occasionally shut off.

Drversions.—Ditch diverts water from a dozen or more streams east of Nailiilihaele.

REGULATION.—BYy gates at frequent intervals.

OsJsEcr oF sTaTION.—To determine discharge of ditch at boundary between Terri-
torial lands above and fee simple lands below.

UrruizatioNn.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of October 5 and 6. . Rating
curve used July 1 to October 5 well defined between 3 and 50 million gallons per
day. Rating curve used October 6 to June 30 well defined between 2 and 40
million gallons per day. Operation of water-stage recorder satisfactory except as
given in footnote to table of daily discharge. Records good when water-stage
recorder was working. Fair at other times.

Discharge measurements ((Z)/ Spreckels ditch below Kaatea Gulch, near Huelo, Maui,
uring the year ending June 30, 1920.

.

Discharge.
Date ade b hG{.égD:(:'t ’
ate. Made by— € a1
v (feet). | Second- Ma‘lllh"n
feet. garons
per day.
July 15 1.97 38 24. 4
30 1.99 36 23. 4
Oct. 3 1.45 21.7 14.0
Nov. 12 1.40 19.1 12.3
Jan. 10 1.03 11.1 7.2
Feb. 5 .79 5.8 3.7
Apr. 3 .89 7.9 5.1

12 Supersedes figures published in Water-Supply Paper 485. Revision on the basis of latest rating
curve.
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110 SURFACE WATER SUPPLY OF HAWAIIL, 1919-1920.
MAYUEL LUIS DITCH AT PUOHAKAMOA GULCH, NEAR HUELO, MAUI.

Locarion.—In Puohakamoa Gulch at lower portal of tunnel between Haipuaena and
Puchakamoa streams, 6 miles east of Huelo.

RECORDS AVAILABLE.—December 15, 1917, to June 30, 1920.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by rectangular sharp-crested weir 4.5 feet long
set in concrete, with full contractions.

CHANNEL AND CONTROL.—Weir bagin 25 feet long, 8.3 feet wide, and 1.9 feet deep
below crest of weir; made by enlarging tunnel.

EXTREMES OF DISCHARGE.—1917-1920: Maximum stage recorded, 4.26 feet 6 p. m
March 22, 1920 (discharge, 89 million gallons per day or 138 second-feet); mini-
mum stage recorded, 0.03 foot 6.30 p. m. March 3, 1920 (discharge, 0.1 million
gallons per day or 0.16 second-foot.)

Diversions.—Ditch is an extension of Center ditch and picks up water not diverted
by Spreckels ditch which is at higher elevation.

REecuraTION.—BYy gates at frequent intervals.

OBJECT OF sTATION.—To0 determine amount of water diverted by ditch from areas
involved under Territorial water license.

UriLization.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
1 and 70 million gallons per day. Operation of water-stage recorder satisfactory.

* Records excellent.

Daily discharge, in million gallons, of Manuel Luis ditch at Puohakamoa Gulch, near
Huelo, Mawi, for the year ending June 30, 1920.

Day. July. | Aug. | Sept.| Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June.

1 .3 1.1} 12.2 0.3 0.3 0.3 2.4 0.3 0.3 6.6 0.4 0.9
2 .8 .9 6.3 .6 .3 .3 2.1 .3 .2 5.9 .4 .6
3 7 1.0 | 30 .6 .3 .2 1.3 .3 .2 3.0 .4 .8
4 .4 5.0 8.0 7 .3 .3 1.0 .3 .2 2.3 .4 .3
5 4| 154 4.0 10.9 .3 .3 1.0 .3 .2 9.1 .4 .2
6.. .3 7.9 2.1 29 .3 .3 i .3 .2 81 .4 .2
7.. 31 17.8 1.6 5.9 .3 .3 7 .3 .2 7.2 .4 .2
], .3 7.7 3.3 2.0 .3 .3 7 .3 4 2.7 .3 .2
9.. .3 3.0 1.6 .9 .3 .3 .6 .3 .4 1.6 .3 .2
10 .3 2.0 4.1 7 .3 .3 .6 .4 .4 1.3 .3 .2
.5 1.6 1.3 7 7.4 .3 .9 .5 .3 1.3 .3 .2

........ 15 .9 .6 .9 .3 .9 .3 7.2 1.2 .3 .2

........ 7.0 T .6 .8 3 .6 .3 2.7 1.6 .3 .5

88 2.0 7 .5 .8 .2 .5 .2 .6 1.1 .3 .3

13.7| 4.5 .6 .6 .9 .3 .4 .2 .4 .9 .3 .8

2.0 7.2 .5 .6 .6 . .4 .2 .4 N .3 .3

T 7.0 .5 .6 .5 .3 .6 .3 .3 N .3 .3

.6 3.4 .5 .5 4 .3 .6 6] 13.2 .6 .3 .3

.6 3.9 ] .5 .3 .3 .5 .3 30 .6 .2 .3

.5 1.3 .5 .5 .3 .2 4 .21 48 .6 .2 .2

1.9 1.2 .4 .5 .3 .2 .4 2| 45 .5 .2 .2

1.9 11 .3 5 .3 .2 1.3 .2 57 .5 .2 .2

.6 .9 .3 .4 .3 4.4 .5 .47 35 1.7 .2 .2

.6 .8 .3 .4 .3 .6 .4 2] 40 .8 .2 .2

3.2 7 .3 .4 .3 .3 4 .21 58 .6 .2 .2

1.1 7 .3 .4 .3 .3 .3 31 29 .6 .2 .2

11.0 .6 .3 .5 .3 .3 .3 .2 8.8 .5 .2 .2

11.0 .6 .3 .4 .3 4.4 .3 .2 3.0 .4 .2 .2

3.8 1.6 .3 .4 3| 26 .3 .4 2.1 .4 .2 .2

1.7 6.3 .3 .4 3] 24 I 1N O, 9.3 .4 .2 .2

.3 20 |....... I 1 (O, 28 1% 1 [ 3 PO 7 P

Nore.—Clock stopped July 12-13, and discharge estimated at 8 miilion gallonsper day. Graph partly
estimated July 11
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Monthly discharge of Munuel Luis ditch at Puohakamoa Guich
the year ending June 30, 1920.

111

\
, near Huelo, Maui, fd‘;r

T

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons feet.
Maximum. | Minimum. | Mean. |
|
13.7 0.3 3.15 4. 87 97.6 3
29 .6 4.99 7.72 | 155 475
30 .3 2.77 4.2 83.0 2l
29 .3 2.00 3.09 61.9 1
7.4 .3 .63 .98 18.9
28 .2 3.05 4.72 94,4
2.4 .3 .70 1.08 21.7 7
.6 .2 .29 .45 8.5
58 .2 12.8 19.8 398 1,
9.1 4 2,12 3.28 3.5 195
.4 .2 .28 .43 8.7
.9 .2 .31 .48 9.2
58 " .2 2,79 4,32 1,020 3,130

CENTER DITCH AT WAIKAMOI, NEAR HUELO, MAVIL

LocaTion.—250 feet below intake in Waikamoi Stream and 4 miles by trail east df
Huelo. i

RECORDS AvArLABLE.—March 6, 1918, to June 30, 1920.

GaeE.—Stevens continuous water-stage recorder.

JISCHARGE MEASUREMENTs.—Made from plank at gage.

CHANNEL AND coNTROL.—Trapezoidal section of ditch; sides and bottom of hardpan .
and rock; straight for 30 feet above and 10 feet below gage. Control is plank s?
on edge in bottom of ditch 5 feet below gage.

L XTREMES OF DISCHARGE.—1918-1920: Maximum stage recorded, 3.26 feet at 4 a. m.
September 3, 1919 (discharge, 74 million gallons per day, or 114 second-feet);
minimum stage recorded, ditch dry December 4, 1918, and January 16, 1919;
minimum stage recorded during the year, 0.11 foot at 1.40 p. m. February 2!
(discharge, 0.2 million gallons per day or 0.3 second-foot).

Diversions.—Ditch diverts water that arises below or passes Spreckels ditch.

REGULA’I'ION.—BY‘ gates at frequent intervals. \

OspigcT OF sTATION.—The discharge at this station less the discharge at the Manuel

Luis ditch station shows water diverted from Territorial lands under water license

No. 974. i
UriLizatioN.—Water used for irrigation of sugar cane. !
Accuracy.—Stage-discharge relation practically permanent. Rating curve well

defined between 1 and 50 million gallons per day. Operation of water-stagé

recorder unsatisfactory. Records excellent when water-stage recorder was

working.

|
|
'
|
|
|
|

h
|
|
|

Drischarge measurements of Center ditch at Waikamot, near Huelo, Maui, during the year
ending June 30, 1920.

! Discharge.
Date Made b [‘ hG?glft
ate. e by— eif —_
. (feet). | Second- Mallllhon
1 feet, | 88°00S
i per day.
|
July 13 | H. A. B AUStN . oo eeoe e ] 1.23 2.1 15.6
Oct. 4| R D, KHSe..c. ettt c e aa e a e eieeaaaaeans [ .29 2.3 1.5
Jan. 13 | Reid Jerman .. .28 2.8 1.65
Mar. 30 |..... do..... . 116 23.0 14.9
Apr. 28 .. .. do... . f -30. 1.6 1.06
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NAILIILIHAELE STREAM NEAR HUELO, MAUIL

LocaTion.—300 feet above New Hamakua ditch and 3 miles south of Huelo.

RECORDS AVAILABLE.—Qctober 8, 1913, to June 30, 1918, and August 6, 1919, to June
30,1920. Also atold stafi-gage station below New Hamakua ditch from December
9, 1910, to December 31, 1912,

Gace.—Stevens continuous water-stage recorder installed December 13, 1917, replac-
ing original Barrett and Lawrence water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; stream bed very rough and steep; banks steep and high and covered
with dense vegetation. Control concrete and large boulders; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.74 feet on March
25 (discharge, 824 million gallons per day or 1,270 second-feet); minimum stage
recorded, —0.50 foot frequently between October 3 and November 27 and between
January 30 and March 28 (discharge, 0.5 million gallons per day or 0.8 second-foot).
Stage was probably lower between October 3 and November 27 and between Jan-
uary 30 and March 28 but instrument would not record below —0.50 foot.

1913-1920. Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, approximately 1,800 million
gallons per day or 2,780 second-feet); minimum stage recorded (see preceding
paragraph).

Driversions.—Low flow of left branch of stream diverted above station by Old
Hamakua ditch since about March 1, 1918.

RecuraTion.—None.

Oniecr oF sTATIoN.—To determine feasibility of additional diversions or flood storage.
Also to assist valuation appraisers in relation to Territorial water license to ditch
company.

Uriuizarion.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
0.5 and 80 million gallons per day. Operation of water-stage recorder fairly satis-
factory but for most of the time from October to March, water surface was below
intake and record was meaningless. No estimate has been made for such periods
or for when the clock was stopped. Records good when recorder was giving true
water-surface elevation.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year ending

June 30, 1920.
Discharge.
G <
Date. Made by— height -
: v (feet). | Second- Million
: - feet. | gollons
per day.
Oct. 7 0.09 122 7.9
Dec. 28 .145 17.3 11
Jan. 24 —.26 2.8 1.8
Mar. 9 —-.28 2.6 1.6
Apr. 8 .13 14.2 9.2
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Daily discharge, in million gallons, of Nailitlihaele Streant near Huelo, Maus, for the year
ending June 30, 1920.

Day. Aug. | Sept. | Oct. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.
1.5 26 3.0 2.3

1.4 17.2 3.0 2.2

1.2 12.1 2.9 3.8

.9 10.3 2.8 2.0

.9 19.4 2.6 1.3

.8 15.1 2.6 1.2

.8 18.3 2.4 .9

1.6 10.3 1.6 .8

2.5 9.0 1.6 1.0

1.7 7.3 1.5 1.0

1.7 8.2 1.4 L5

28 {iaeneann 28 7.3 1.4 1.3

2.6 {..c.o.nn 8.5 9.8 1.3 3.2

25 e 3.0 7.3 1.2 2.1

231 L3|........ 5.8 1.2 2.8

20 2.3 5.5 L1 L3
"18.3 |. 4.0 5.2 1.0 1.3
12,1 ). 4.0 4.3 1.0 1.2
12.1 |. 2.3 4.3 .9 .9
7.9 2.0 3.8 .9 .9
6.7 1.2 1. 3.7 .9 .8
5.3 2.1 3.5 .9 .7
4.8 2.5 |. 30 .8 .7
4.3 L7]. 5.8 .8 .8
3.7 1.4 5.0 .9 .8
3.3 L3 ....... 48 4.8 .8 .8
3.51. L4l ...... 22, 4.1 .8 .8
2.8 |. L5 |........ 14.6 4.0 .9 .9
5.0 |. L2 1.6 11.2 3.5 .9 .9
10.8 |.oooooideeai| 86 il eeeaa..s 20.0 3.2 .8 1.0
50 oeeiiioifesnenand 64 fiioi]eeean.n 12,1 |........ LO |eeene...

NoTE.—Graph partly estimated Sept. 8, Oct. 7, Jan. 11, Apr. 23-25, and June 24-27. Discharge interpo-
lated Mar. 3. Clock stopped and discharge estimated in million gallons per day, by comparison with adja-
cent streams as follows: Jan. 9-11, 2.8, and Jan. 30-31, 1.1.

Monthly discharge of Nailiilihaele Stream near Huelo, Maus, for the year ending June 30,
1920.

Discharge. Total run-off.

Month. Million gallons per day.

Second-feet| Million Acre-
. (mean). gallons. feet.
Maximum, | Minimum.| Mean.

January.........ooooiieeaol | b 3.30 511 102 314
April.. 30 3.2 9.14 4.1 274 841

ay... 3.0 .8 1.45 2.24 4.9 138
June... ..ol 3.8 i, 1.37 2.12 41.2 126

EAILUA STREAM AT HAIEU-UEA BOUNDARY, NEAR KAILNILI, MAUL

LocartioN.—100 feet above trail crossing at Haiku-uka boundary line and 14 miles by
horse trail southeast of Kailiili.

RECORDS AVAILABLE.—July 11, 1918, to June 30, 1920.

GAGE.—Stevens continuous water-stage recorder.

Di1scHARGE MEASUREMENTS.—By wading or from footbridge. .

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 25 feet above and
50 feet below bridge. Right bank low; left bank steep. Control is concrete
slab 1.5 feet thick across stream 15 feet below gage. Permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 8.45 feet at 7.50 a. m. March
25, 1920 (discharge, 335 million gallons per day, or 518 second-feet); minimum
stage recorded, 4.14 feet at 1 a. m. and 1.50 p. m. December 22, 1919 (discharge,
0.00.
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Drversions.—None.

REeGuLATION.—None.

OBIECT OF STATION.—To determine discharge of stream at boundary between fee
gimple lands above and Territorial lands below.

UriLization.—Water diverted below by East Maui Irrigation Co.’s ditches forirrigation
of cane lands.

Accuracy.-—Stage-discharge relation permanent. Rating curve well defined. Oper-
ation of water-stage recorder unsatisfactory. Staff gage readings twice daily
July 1-10. Records good July 1-10 and when water-stage recorder was working;
poor at other times.

Discharge measurements of Kailua Stream at Haiku-uka boundary near Kailiili, Maus,
during the year ending June 30, 1920.

Discharge.
Date Made b, hG'a et
ate. e by— eig] s
v (feet). | Second- _Mai]’llégsl
feet, {8
per day.
July 10 | AL H. WOng.. oot iie e e eiereennas 4.23 0.15 0.10
Oct. 10 | R. D. Klise. . 4,27 1.2 .75
Mar. 24 | Reid Jerman 5.65 17 76
Apr. 12 . ... R 4.30 1.2 .75

Daily discharge, in million gallons per day, of Kailua Stream at Haiku-uka boundary
near Kailiih, Maus, for the year ending June 30, 1920.

i

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
....... 10.8 0.07 {0.01 |0.005| 1.9 16.5 0.2 0.03
....... 1.4 09 .01 . 005 .6 4.4 .09 .03
....... 25 09| .01 . 005 .6 2.1 .2 .05
....... 2.6 08 .01 02 .4 1.1 .2 .09

13.8 ] 1.1 2.1 . 005 05 41 .07 .05 ....... .15 .03
2.6 .8 123 .01 .02 B W07 07 ...t .15 .03
13.6 .5 1.4 .02 .01 .4 4.0 .09 02
6.3 .8 .5 .05 .01 .3 1.2 .09 .02
1.1 .6 .4 gi . 005 .15 .9 .09 02
6] L2 .3 . . 005 .09 .8 .09 .03
.6 .8 .15 1 1.0 .005 .09 .8 .07 .07
.5 .4 150 .38 . G056 .15 .6 .09 .05
.9 .4 .09 .15 . 005 .2 1.1 .07 .3
.6 .4 09| .3 . 005 .15 .6 .05 .15
8.0 .3 07 1. .2 . 005 .09 .6 .03 4
2.6 .3 05| .09 .01 .09 .8 .02 .4
2.1 .2 07 07 .01 6.7 .6 .02 .09
1.4 .2 .05 .03 .005| 5.6 .6 .03 .07
1.9 .15 05| .03 .005 .9 .4 .03 .03
.9 .15 .05 | .02 . 005 .4 .2 .03 .03
8] .2 03| .02 | .005] .4 .2 .02 .03
.5 .09 L0831 .01 .00 12,0 .09 .03 .03
.5 .09 02 .01 1.9 1.4 3.3 .03 .02
.4 .09 03| .005) .3 .5 2.5 .03 .03
.3 .09 .03 .005 ) .07 .3 .6 .03 .03
.3 .07 01! .005 | .07 .2 .5 .03 .03
.4 .07 .01 .005 | 7.1 .15 .4 .15 .01
.2 07 011 ,005| 7.6 .15 .4 W71 .01
.4 .07 .01 | .005 )23 .15 .2 .03 02
3.5 .05 .01 .01 |28 .15 .2 .02 .03
26 |oe..... 1) I PO 43 090l 206 |e...... 02 .......

Note.—Record torn Apr. 5-6; clock stopped during other periods of norecord. Dischargeestimated in
million gallons per day by comparison with adjacent streams as follows: Aug. 1-4, 0.8; Mar. 12-24, 14;
and Apr. 5-6, 4.5.. Staff gage readings twice a day, July 1-10.
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Monthly discharge of Kailua Stream ot Haiku-uka boundary, near Kailisli, Maut, for
the year ending June 30, 1920.

Discharge. ' Total run-off,
Month. Million gallons per day.
Seic&%d- Miﬁlion %cre-
gallons. eet.
Maximum. | Minimum. | Mean. | (MeaR).

1.77 2.74 @ 55.0 168
26 0.2 3.03 4.69 94.0 288
25 .05 1.63 2.52 49.0 150
23 .01 .937 1.45 29.1 89
1.0 . 005 . 082 .127 2.46 8
43 .00 3.59 5.55 111 342
12.0 .09 1.14 1.76 35.2 108
1.4 .03 . 157 . 243 4.54 14
129 .03 11.2 17.3 347 1,070
16. 5 .09 1.82 2.82 54.7 168
.7 .02 . 093 144 2.88 9
.4 .01 073 113 2.18 7
Theyear.......ococenuouanaa. 129 .00 2.15 3.33 787 2,420

a Estimated by comparison with flow of adjacent streams.
KAILUA STREAM NEAR HUELO, MAUI

LocaTioN.—About 800 feet above New Hamakua ditch crossing and 1 mile south of
Huelo.

RECORDS AvAILABLE.—December 8, 1910, to June 30, 1918, and July 1, 1919, to June
30, 1920.

Gage.—Stevens continuous water-stage recorder installed March 7, 1918, replacing
Barrett and Lawrence water-stage recorder installed October 8, 1913, at same
location and datum as original staff gage.

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND cONTROL.—Channel at gage is a large, deep pool with high, sloping
banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and
large boulders; seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.17 feet at 9.20
a. m. March 25 (discharge, 583 million gallons per day or 902 second-feet); mini-
mum stage recorded, 0.6 foot frequently durmg the year (discharge, 0.1 million
gallons per day or 0.16 second-foot).

1910-1920: Maximum stage recorded, 9.5 feet May 1, 1916 (discharge, computed
from extension of the rating curve, approximately 1,000 million gallons per day or
1,550 second-feet); minimum stage recorded (see preceding paragraph).

Driversions.—Nearly all low-water flow diverted by Old Hamakua ditch above sta-
tion after February 5, 1918.

RegurATION.—By diversion only. .

OBJECT OF sTATION.—Data valuable in connection with Territorial water leases to
ditch company. .

UriuizatioN.—Ordinary flow of stream is diverted by ditches of East Maui Irrigation
Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below
250 million gallons per day. Operation of water-stage recorder satisfactory except
ag given in footnote to table of daily discharge. Records good.
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Discharge measurements of Kaslua Stream near -Huelo, Maui, during the year ending

June 30, 1920.

-Discharge.
Date ) Made b : e T
ate. e by— ei
(feet). | Second- | Million
feet. | Barons
per day.
July 12 | HLA R Austin. ..o it eaee 2.91 116 75
d 1.96 45 29
Oct. 1.38 11.8 7.7
Jan. 75 .65 A5
Feb. .70 .4 .25
Apr. 1.59 21.9 14.2

Daily discharge, in million gallons, of Kailua Stream mear Huelo, Mawr, for the year

ending June 30, 1920.

Day. July. | Aug. Seﬁ)t. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.8 0.2 145 0.2 0.2 183 0.2 0.3
.4 2] 129 .2 1| 17.6 .2 .2
.5 1 6.6 .2 1] 10.7 .2 .2
7.2 2.9 .2 .1 7.1 2 .2
48 9 3.6 .2 2] 149 .2 .1
18.0 .2 2.0 .2 .21 18.8 .2 .1
19.7 .6 L3|. .2 .21 1.0 .2 .1
52 .8 4l .2 .2| 83 .3 .1
8.1 4 81 .2 .3 50 .2 .2
3.2 1.8 .3 .2 .3 3.3 .3 .2
1.7 [} .3 6.6 .3 .2 .3 4.2 .3 .2
.6 8 .3 .4 .3 27121 3.3 .2 .2
13.4 .6 .3 .4 .3 ] 5.0 7.6 .2 1.9
1.7 6 .3 .4 .3 .2 1.0 3.0 .2 .6
37 .5 .3 .4 .3 .2 1.0 1.7 .2 2.7
20 .5 .3 .3 -3 .2 1.0 1.3 .2 .3
13.5 5l 3 .3 6.0 .2 4 L5l .2 .3
8.4 .5 .3 .2 1.6+ .2| 23 1.3 .2 .2
8.8 5 .3 .2 B2 123 1.2 2 .2
2.5 .4: .3 .3 a0 2190 L3 .2 .2
1.2 .4, .3 .2 .1 21142 .8 ] .2
.6 .4 .3 .2 14.0 .21 200 1.3 2 .2
.6 .4 .3 .3 2.5 .3 8 30 .2 .2
.5 .4 .3 .3 .3 31113 10.2 .2 .1
.5 .4 .3 .2 .2 .21 203 L5 .2 .1
.5 .4} .3 .3 .2 21 70 .4 .2 .1
.5 .3 -4 .3 20 .20 24 .3 .2 .1
.4 .3 .3 2 .2 2] .5 .3 .2 .2
4.3 .3 .3 .2 .2 2 9.2 .3 .2 .2
18.7 .3 .3 .2 .2 15.9 2 .2 .2
“ o I 2 R, .2 13.2 |...u... 02 fevennen
NoTE.~—July 1-12, no record; discharge estimated at 2.0 million gallons per day. Recorder not wor
properly and discharge estimated in million gallons per day as follows: O¢t. 2-4, 0.3; 5-7, 20; Dec. 4-22, 0.1;
and 23-28,10. Estimated by comparison with flow of adjacent streams.
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Monthly discharge of Kailua Stream near Huelo, Maui, for the year ending June 30, 1920,

Discharge. ' Total run-off.
Month. illi .
nt Million gallons per day Second-feet| Million Acre-
Maximum. | Minimum.| Mean. (mean). | gallons. feet.
0.2 6.88 10.6 213 655
.4 12.5 19.3 387 1,100
.3 8.62 13.3 259 7
............ 2.30 3. 56 71. 4 219
.2 .47 .73 14.2
............ 13.3 20.6 413 - 1,270
.1 2.68 4.15 83.1 2
.2 .21 .32 6.0 19
.1 45.8 70.9 1,420 4,360
.2 6.42 9.93 193 591
.2 .21 .32 6.5 20
.1 .34 .53 10.1 31
.1 841 13.0 3,080 9,450

OLD HAMAKUA DITCH AT KAILUA, NEAR HUELO, MAUIL

LocaTtron.—250 yards above intake of penstock to hiydroelectric plant on Old Hamakua
ditch, 1} miles southwest of Kailua, on left side of valley, 83 feet above bed of
Kailua Stream.

RECORD8 AvAILABLE.—July 22, 1919, to June 30, 1920.

Gaee.—Stevens continuous water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made by wading or from plank footbridge.

CHANNEL AND CONTROL.—Channel ditch section in gravel and hardpan; straight for
10 feet above and 75 feet below station. Control ditch bottom fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.18 feet at 6 a. m. Sept. 3, 1919
(discharge, 15.3 million gallons per day or 24 second-feet); minimum stage recorded
0.30 foot from December 13 to 15, 1919 (discharge, 0.2 million gallons per day or
0.3 second-foot).

Diversions.—None.

REGULATIONS.—BY head gates. :

OBJIECT OF STATION.—In conjunction with the two stream stations, this station gives
the total flow of the Kailua and Nailiilihaele streams.

UrmizaTioN.—Water used for power, domestic and other purposes, at Wailoa ditch
camp.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined except when unknown condition for an unknown, but short, length of time
apparently affected stage-discharge relation about 10 per cent. Operation of
water-stage recorder unsatisfactory. Record generally good when water-stage
recorder was operating.

Drischarge measurements of Old Hamakua ditch at Kailua, near Huelo, Maui, during the
year ending June 30, 1920.

Discharge.
Date Made b hG'aglft Milli
ate. e by— eig] on
v (feet). S‘;_ggndv gallons
. per day
1.60 14.9 9.6
1.03 7.9 5.1
1.61 14.6 95
1.36 1.2 7.2
107 7.4 4.8
1.27 10.1 6.5
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Daily discharge, in million gallons, of Old Hamakua ditch at Katlua, near Huelo, Maus,
Jor the year ending June 30, 1920.

Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June

ceveeqe| 3.4 L7 7.6 2.8 2.4 6.7 4.2 2.6

....... 3.2 L5 7.6 2.7 1.8 67| 3.9 2.5

cereene] 2704 7.2 2.5 1.8 6.2 3.6 3.5

e 2.7 2.6 7.2 2.4 1.6 6.2 3.5 2.8

6.7 2.6 1.8 7.2 2.5 L71{ '6.2 3.5 1.8

7.2 2.4 1.2 7.2 2.5 L5 6.2 3.3 L6

5.8 3.1 1.1 7.2 2.3 L3 6.2| 3.3 1.5

7.2 3.4 L1 7.2 2.3 4.4 6.2 3.2 1.5

7.2 2.9 L1 .2 2.4 4.7 6.2 32 1.9

6.7 2.7 LO....... 2.4 4.2 8.2 3.1 2.1

6.2 9.0 LOf....... 2.3 3.1 6.2 3.4. 3.6

5.6 7.2 .l 22 1.4 6.2 3.3 3.4

53| 7.2 | 22] 3tl 67] 3.1 7.2

4.7 7.2 . 2.2 3.1 6.2 3.1 6.2

4.4 8.0 . 3.2 7.6 6.2 2.9 7.2

4.1 5.7 2.6 9.0 6.2 2.7 4.4

3.9| 44 3.0| 10.0 5.7 2.8 3.9

3.9 3.6 6.2| 90| 52 2.7 3.1

3.7 3.2 3.3 |- 5.0 2.4 1.8

3.6 3.1 2.5 [-eeenes| 8.7 2.2 . ...

. 3.9 2.8 21 |eeneee| 6.7 L9 ...,

22l ceeeea| 90 3.4 2.7 1.9 6.7 1Lef.....
B 0 9.0 ' 3.5 2.7 4.7 6.7 1.8 |.......
U 6 8.0 |. 3.6 2.4 3.3 6.7 L7 ..., 3.
b . 5 7.6 |. 3.4 2.2 2.4 6.7 1.6 ... "
26 ... 9.5 7.6 3.5 2.2 1.9 6.2 1.3 L7
2. . 10.0 7.2 3.8 2.4 L9]...... 8.8 1.3 1.4
28 . 10.5 6.7 |. 3.3 2.4 1.8 6.7 5.2 1.3 L7
20 ... 9.5 7.6 |. 3.1 1.8 2.1 6.7 4.8 1.3 1.7
B0 9.0 10.5 2.7 L9 PR B A | 4.6 L2 1.8
k) S 9.0 12.5 30 .......] 95| 3.0f....... 6.7 |....... L5 ..a..n

Norg.—Norecord July 1 to 22. Discharge estimated in million gallons per day as follows: July 1-11, 4.0
July 12-16, 9.5; July 17-22, 8, Clock stopped and graph partly estimated July 25, 26, August 22, 23, Oct-
24,25, 31, Nov. 1,8, Dec. 5,6, Jan. 9,17,31, Feb. 1-4,7, 14, 27, Apr. 10, 21-24, and June 19, Recorder nat
working properly and djschat%e sstimated in million gallons per day as follows: Sept. 12-23, 6; Sept. 24-30.
3.6: Oct. 14, 4.1; Dec, 12-15, 1.0; Dec. 20-22, 1.0; Dec. 23, 10; Jan. 10-16, 6; Mar. 19-27, 10; and June 20-25, 1.6,
Estimates made by comparison with records of discharge of N ailiilihaele, Kailua,anci otheradjacent streams.
Discharge June 26 and 27 determined from discharge through power house.

Monthly discharge of Old Hamakua ditch at Kailua, near Huelo, Mauz, for the year ending
June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.
JUIY o Lo 7.20 .1 223 685
August.... ................... 12.5 6.7 9. 47 14.7 204 901
‘September........... .. ..... 125 |ooeiiia.ons 7.12 1.0 214 656
October....................... 7.2 2.7 4.51 6,98 140 429
November.................... 9.0 1.8 3.71 5.74 11 342
December..........oooiiiiiiiiiiiiiiiai e aiaaaaan 3.13 4.84 97.1

January.......coeiiiiiiiiiao... 7.6 3.0 5.95 9.21 1 566
February....ccooeevinenian.. 6.2 1.8 2.64 4,08 76.6 235
March. ..o 1.3 6.08 9,41 188 578
April....o..ooooiilll 6.7 4.6 6.11 9. 183 563
May. e 4.2 1.2 2.59 4.01 80.2 246
N 1) (0 N 7.2 1.4 2.68 4.15 80.5 47
The year................ | 3 5.12 7.92 1,870 5,750

HOOLAWALIILII STREAM NEAR HUELO, MAUIL

Locarion.—400 feet above New Hamakua ditch crossing and 4 miles by trail west of
Huelo. ‘

RECORDS AVAILABLE.—April 6, 1911, to June 30, 1920.

GAGE.—Stevens continuous water-stage recorder installed June 19, 1914, at same loca-
tion and datum as original staff gage.

D1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—Channel at gage is a pool about 100 feet long and 10 feet
wide formed by concrete control 12 feet long over which water makes a drop of
about 50 feet; banks slope gently and are covered with dense growth of vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.87 feet at 1 a. m.
March 22 (discharge, 443 million gallons per day or 685 second-feet); minimum
stage recorded, 0.02 foot 9 p. m. December 11 (discharge, 0.5 million gallons per
day or 0.8 second-foot).

1911-1920: Maximum stage recorded, 3.4 feet at 8.15 a m. April 3, 1918 (dis-
charge, computed from extension of rating curve 800 miilion gallons per day or
1,240 second-feet); minimum stage recorded in December, 1919.

Diversions.—None.

ReeuiaTioN.—None.

OsBsEcT oF sraTioN.—To furnish data for appraisal of water value under Territoriak
lease to ditch company.

UriuizatioNn.—All water during low and medium stages diverted by ditches of East.
Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined above
0.5 million gallons per day. Operation of water-stage recorder satisfactory except
as given in footnote to table of daily discharge. Records excellent.

chharge measurements of Hoolawaliilii Stream near Huelo,” Mawi, during the year
ending June 30, 1920,

G Discharge.
Date. Made by— height Million
v (foet). S(;gg?d— gallons

© | per day.
July 9 0.08 1.65 1.1
Oct. 2 .10 2.4 1.5
Jan. 8 .17 3.4 2.2
Feb. 3 .10 1.85 L2
Apr. 9 .22 5.2 3.3

Daily discharge, in million gallons, of Hoolawaliilis Stream near Huele, Maux, for the
year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1.6 2.4 4.9 1.1 1.0 0.9 4.9 1.3 0.9 9.2 2.0 1.6
1.8 2.4 23 1.1 .9 .8 5.9 1.3 .9 7.2 2.0 1.1
1.3 2.4 | 69 1.1 .9 .7 4.6 1.0 .9 5.5 ‘2.0 1.3
1.1 2.2 | 1.4 1.3 1.0 .9 3.2 1.1 .9 5.2 2.0 1.1
1.1 5.1 7.2 2.8 .9 .8 3.6 1.3 .9 5.2 1.8 1.0
1.1 3.2 55| 32 .9 .8 3.2 1.1 .9 4.9 1.6 1.0
1o 7.4 4.6 4.6 1.0 .7 2.7 1.0 .9 5.2 1.6 1.0
1.0 5.2 4.2 2.9 .9 .8 2.5 1.1 .9 3.9 1.6 1.0
.9 3.6 3.9 2.4 .9 .8 2.4 1.1 .9 3.6 1.6 .9
1.0 3.2 4.2 2.2 .9 7 2.4 1.1 .9 2.9 1.6 .9

.9 2.9 3.9 2.2 1.9 .6 2.4 11 .9 3.2 1.6 .9
2.0 2.7 2.9 2.0 1.3 .7 2.2 1.3 2.8 2.9 1.6 9
2.0 4.2 2.7 2.0 .1 .8 2.0 1.1 1.6 3.2 1.5 1.1
2.1 2.4 2.4 1.8 1.0 .6 2.0 1.3 1.3 2.9 L5 1.0
4.2 8.2 2.2 1.8 1.1 .7 1.6 1.3 1.1 2.7 1.3 1.3
2.0 4.6 1.6 1.8 1.1 .8 1.8 1.1 1.0 2.5 1.3 1.1
L8 4.6 1.1 1.8 1.1 .7 2.2 1.1 1.0 2.2 1.3 L0
1.6 3.91....... 1.6 1.1 7 2.0 1.1 1.8 2.2 1.3 1.0
1.5 3.9 . 1.6 10 .7 1.8 .9 8.7 2.2 1.3 .9
L5 3.2 1.6 1.0 .7 1.6 1.0 34 2.2 1.3 .9
1.5 2.9 1.5 1.0 .7 1.6 1.0 42 2.0 1.3 9
1.8 2.7 1.3 .9 .6 2.2 91172 2.0 1.3 .9
1.6 2.7 1.5 .9 1.1 1.8 L0 | 41 7.1 1.3 .9
1.3 2.4 L5 .9 .9 1.8 1.1.1 53 29 11 9
2.2 2.2 1.3 .9 .9 1.6 1.1 99 251 L1 &
1.8 2.2 1.1 .9 .9 1.6 1.0 | 40 2.4 L1 .9
3.3 2.0 1.0 .9 1.0 L5 1.0} 14.2 2.4 11 .9
5.2 2.0 1.1 .9 1.3 1.3 1.0 8.3 2.4 | 1.1 .8
3.2 2.0 1.0 91 20 1.3 .9 6.2 2.2 1.1 .8
2.9 2.5 L0 9 149 15|...... 7.5 20! 11 .8
2.5 10.2 1.1 ..., 18.0 1.5 ... 59 ...... 1.3 L......

Nore.—Clock s atgzped by kink in weight chain, Sept. 18-30. Discharge estimated in n:ulhon gallons
per day by comparison with Hoolawanui Stream ‘as follows: Sept. 18-24, 2.3 and 25-30,



ISLAND OF MAUL b 121

Mo'nthly discharge of Hoolawaliilii Stream near Huelo, Maui, fof the year ending June

30, 1920.
Discharge. : Total run-off.
1
Month. Million gallons per day. !
Second-feet; Million Acre-
(mean); gallons. feet.
Maximum. | Minimum. | Mean.

5.2 0.9 1.90 2.94 58, 181

10.2 2.0 3.60 5.57 112 342

69 1.1 6,01 9.30 180 553

32 1.0 2.68 4.15 83.1 256

1.9 .9 1.00 1.55 30.1 92

20 .6 2.43 3.76 75.2 231

5.9 1.3 2.35 3.64 72.7 224

1.3 .9 1.09 1.69 3.7 97

172 .9 17.8 27.5 553 1,690

9.2 2.0 3.56 5. Zl 107 328

2.0 1.1 1.44 2.23 4.7 137

1.6 .8 .99 1.53 29.7 91

172 .6 3.76 5.82 1,380 4,220

HOOLAWANUI STREAM NEAR HUELO, MAUIL

LocaTioN.—500 feet above crossing of New Hamakua ditch and 5 miles by trail west
of Huelo.

RECORDS AVAILABLE.—December 12, 1910, to June 30, 1920.

Gaee.—Stevens continuous water-stage recorder installed June 20, 1914, 200 feet
upstream from original staff, which is replaced. ' '

DisceArRGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool
with gently sloping banks. Control at outlet of pool composed of boulders;
probably permanent. ‘

EXTREMEs OF DISCHARGE.-—Maximum stage recorded during year, 4.17 feet at 5 p. m.
March 22 (discharge, 288 millions gallons per day, or 446 second-feet); minimum
‘stage recorded, —0.15 foot at 6.45 p. m. December 22 (discharge, 0.4 million gal-
lons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 5.4 feet at 11.30 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, approximately 440 million
gallons per day or 680 second-feet); minimum stage recorded, —0.19 foot at 7 p. m.
October 25, 1917, discharge, 0.15 mllhon gallons per day, or 0.2 second-foot).

Diversions.—None.

Recuration.—None.

Oznsecr or sTATION.—To furnish data for appraisal of water value under Territorial
lease to ditch company.

UriLization.—All water during low and medium stages diverted by ditches of East
Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined above 1 million gallons per day. Operation of water-stage recorder satis-
factory except as given in footnote to table of daily discharge. Records excellent
above and good below 1 million gallons per day when water-stage recorder was
operating. Records fair when water-stage recorder was not operating.
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Jan. 28-31, 1

, clock stopped and discharge estimated in million

Discharge measurements of Hoolawanui Stream, near- Huelo, Maus, during the year ending
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NoTE.—Jan. 28 to Feb. 2

son with records of discharge of Hoolawalilii Stream as follows
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Monthly discharge of Hoolawanui Stream. near Huglo,.. Maui, for the yegr. end'mg Jung

.80, 1920.~
Discharge. . Total run-off.
Month. Million gallons per day:
e Second-feet] Million Acre-
{mean). gallons. feet.
Maximum. | Minimum.| Mean.
0.8 2.54. 3.93 78.7 942
2.4 ,5.28 817 . 502
1.5 6.38 9.87 191 887
L0 2.94, 4,58 91.1 - 280
-8 . 92 L42 2.6 -85
.5 3.36 5.20 104 320
1.4 2.43 3.76 75.3 231
8 YN 08| e 1,8%
23| 40| ees| 139 ' 306
1.0 1.43 2.21 44,2 136
.8 1.01 1.56 30.2 3
.5 430 ). |[6.65 1,580 4,840

HONOPOU STRBAH NEAR BUELO; nlﬁ-

Locurxon —200 feet above New Hamakua ditch crossmg and. 6 miles west of Huelo.

REcorDs AVAanE.—December 12, 1910, to June 30, 1920$

‘GAGE. ~—1’Stevens continuous water-stage recorder instslled| June 19, 1914, at _same
site-ag original staff. ’

DiscHARGE MEASUREMENTS.~—Made by wading or from iootbrldge at gage.

GHANNEL AND CONTROL.—(ne channel at all stages; etmléht for 50 feet above and
below gage; right bank is overflowed "during floods; lfﬁt bank steep and lngh
Control, an old iron weir s¢t in goncrete; permanent.

EXTREMES OF DISCEARGE.—Maximum stage recorded du#mg year, 2.66- feet at
1 &, m. September 3 (discharge, 93 million gallons per| day or 144 second-feet);
minimum stage recorded, 0.06 fopt 12.30 p. m. Novmb@r 27 and 3.20 a. m. Feb.
ruary 22 (discharge, 0.2 million gallons per day or 0.3 gécond-foot). ’

1910-1920: Maximum stage recorded, 3.7 feet at 10 p, m. May 1, 1916 (dis- .
charge, based on curye apphcable from January 19, 1917, 247 ypillion ** gallons
pex day or 382 second-feet); minimuym stage reéo;‘d , 0.05 foot September,
October, and November, 1917 (discharge, 0.2 millio ga,llons per day, of 0.3
second-feot). . ] .

vamwlons -—None. : ) : ‘

REeguraTioN.—None. ' ‘ ‘ ’

OssEcr oF staTioN.—To furnigh data for appraisal of wate‘r value. ynder Temtonal
lease to ditch company.

UrmizamoN.—Ordinary flow is: dwerted by ditches of Eas?t Maui Irrigation Co. for

" irfigation of sugar cane, - L

Accuracy.—Stage-discharge relation practically permanént Rating curve well
defined above 1 million gallons per day. Operation of water-stage recorder
satisfactory except as given in footnote to table of daily discharge. Records
excellent above and fair below 1 million gallons per day when water-stage recorder
was operating. Records fair when water-stage recorder was not operating.

T
18 Supersedes figures published in Water-Supply Papers 445, 465, and 4$5
48298—24—wgp 516——0 ;
I
|



SURFACE WATER SUPPLY OF HAWAIL, 19191920, '

124

 duris

Discharge measurements of Honopou Stream near Huelo, Mau:

theyearmdz'ny'

ng

0

)

June 30, 1920.

- LT
. mmu rig
B | A8g .
m .W vl OO
a o it Sed
4 HESR88
oEE

!

2 :

2 H

K] s

= :

m

<8ER i1

-] H

ez e

w i

$ HORNAY

3 3 40 e

A J58435

Maus, for the year

?

v

“ending June 30, 1920.

llons, of Honopou Stream near Huelo

lion ga

mill

Daily discharge, in

June.

May.

- Apr.

Mar.

Dec. | Jan. | Feb.
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Monthly discharge of Honopo;c Stream near Huelo, Maus, for the year ending Juﬁc 80, 1920.

Discharge. Total run-off.
. Month. Million gallons per day. Second-fest| MHlion Acre-

Maximum, | Minimum. | Mean. (megn). | gallons. feet.
2.9 " o0.4 1.15 178 35.8 100
6.1 1.1 2,13 3.30 65,9 203
32 .8 3.43 5.31 108 318
11.2 .8 1.31 2.03 40.7 125
1.0 .4 .50 .77 15.0 46
8.7 .4 117 1,81 36.4 111
3.0 .8 1.40 2,17 43.3 133
.9 .3 .51 .79 14.8 45
............. .4 9. 41 14.6 292 895
5.3 1.1 2.15 3.33 64.5 108
1.2 .4 .75 1.16 23.1 7
1.0 .3 .50 T 15.0 46
cerssesinann .3 2.05 8.17 ' 750 2,300

- P
NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI.

LocaTioN.—300 feet below Honopou Stream crossing and 7 miles by road and trail
west of Huelo.

REcorps AvamABLE.—January 25, 1918, to June 30, 1920,

Gaer.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Sides and bottom of ditch, hardpan and fairly smooth;

" banks steep, straight for 75 feet above and 25 feet helow gage. No well-defined
control; stage discharge may be aﬁected by collection of mud and gravel on
bottom of ditch.

.EXTREMES OF DISCHARGE.—Maximum sts.ge recorded during year 4.47 feetat 2.20a. m,
and 1.30 p. m. March 22 (discharge, 93 million gallons per day or 144 second-feet);
minimum stage recorded during year, 1.01 feet at 1,40 a. m, December 23 (dis-
charge, 12.7 million gallons per day or 19.6 seoond feet).

1918-1920: Maximum stage recorded in March, 1020; minimum stage recorded,
0.62 foot at 12.40 p. m. August 25, 1918 (dlscharge, 7 7 million gallons per day
. or 11.9 second-feet).

Drversions.—Ditch receives greatér part of flow of Koolau ditch at Alo division weir
and diverts water from streams west of that point.

ReGuLATION.-—By gates at frequent intervals.

Ossxct or sTaTION.—T0 determine amount of water diverted from Territorial lands
above to fee simple lands below.

UrnazaTioN.~—~Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed June 16 by débris sliding into ditch.
Rating curve used July 1 to June 15 well defined above and fairly well defined
below 20 million gallons per day. Rating curve used June 16-30 fairly well

" defined below and poorly defined above 20 million ga.llons per day. Operstion
of water-stage recorder satisfactory except as given in footnote to table of daily
discharge. Records good when water-stage recorder was working prior to June 16
and fair afterwards.

.chharge measurements of New Hamakua ditch at Homopou, near Huelo, Maui, dunng
the year ending June 80, 1920.

Discharge.
Date Made'b hetet | vim
ate. e by— e Second- on
- feet). ons
(feet) feet ﬂge?nday.
July 14 3.75 119 kid
30 3.62 109 70
Oct. "2 | R. D. Klise 2.95 81 52
Jan. 7 2.92 100 a5
Feb. 2 1.60 38 247
Mar. 29 8.51 107 .
Apr. 24 3.36 62




126 SURFACE WATER SUPPLY OF HAWATI, 1919-1920,

Daily dWrge, in million gallons, of New Hamakua diteh at Honopou, near Huelo,

Meaw, for the year ending June 30, 1920.

Jan.,

Feb.

Sept. | Oct. | Nov
78 40 28
75 52 27
83 50 25
80 47 25
80f 65 23
78 78 23
78 62 25
78 59 2
78 59 23
78 59 2
75 57 57
701 34 52
67 50 50
67 47 50
85 45 52
62 42 38
59 40 31
59 38 29
57 36 26
54 34 25
50 38 24
47 33 23
45| - 32 23
45 34 24
12 31 M

T 42 29 24
40 33 24
38 30 24
38 30 25
40 27 26

chreaen [ P IO

58% BHAY

RRNBRYE VLTI REJ88 ¥

NoTe.—Recorder not working roperiy Dec. 28 to Jan. 7. Dischatge

record for New Hamakua ditch at Halehaku weir, at 75 million galions per

Monthly discharge of New Ham

£5

Mar. May. | June.
30 38 31
20 36 26
18.3 34 42
17.4 34 32
17.4 32 21
16.6 30 | 19.0
17.4 29 16.1
22 28 '| 152
40 26 15,
3r 25 A
24 25 24
45 . 25 19.0
59 24 42 -
42 23 35
32 22 4
28 .. 23 30 -
29 22 25
62 22 | 23
75 20.0 20.0
83 20.0 18.0
83 19,0 17.0
91 19.0 | 17.0
82 18.0,f 170

. 85 18,01 161
B 17.0 } ' 16.1
88 170} 15.2
82 16.1 | 14.4
76. 16.1 15.2
67 16.1 15,2
76 16.2 | 16.1
67 16:1 |.......

&mated, by eomparison with

Y.

akua ditch at Honopou, near Huelo,  Mawi, for the y.

endding Jume 30; 1920, :

Discharge. " Potal' run-off.
:
Month. Million gallons per day. )
— ' “( ”)““)'gallog? ot
. } ‘meam). X eat.
Maxiriym. | Minimum. Mean.

31 58.2 920. 1,800 5,640
52 68.6 166 2,130 | 6,530
38 61.6 85.3 1,850 . 5,670
2% 43.8 67.8 , 360 4,170
2 30.0 46.4 809 2,760
13.4 26.6 41.2 824 2,530
25 45.6 70.6 1,420 4,340
18.3 22.4 34.7 648 1,990
16.6 5L.5 7.7 1,600 4,900
39 - 59.6 92.2 1,790 5,490
15,2 23.4 36.2 726 2,230
4.4 22.5 34.8 674 2,070
13.4 42.9 66.4 700 48,200
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NEW HAMAKUA DITCH AT HALEEAKU WEIR, r&i:n"‘nmzr.o, MAUIL

verted from Te

Day.

*ditches, by the East Maui Irrigation Co.
UrnizaTion.—Water used for irrigation of sugar cane.
Accuracy.—Records good.

Huelo.
RECORDS AVAILABLE.—January 1, 1910, to June 30, 1920.

Gace.—Friez water-stage recorder.

Co.

CoorErATION.—Record of daily discharge copied from records of East Maui Irrigation

OBJECT OF sTATION.—Halehaku weir is one of four weirs which measure watéy ¢

DiscHARGE MEAsUREMENTS.—Made by 25-foot Cippoletti weir.
Daily discharge, in million gallons, of New Hamakua ditch et Halohaku

EXTREMES OF DISCHARGE.—See monthly-discharge table.

DiveErsioNn.—None.

CEHANNEL ANP CONTROL.—Large pool at

REGULATION.—By gates at frequent

LocaTion.—Just above

Nom.—No‘ﬂow on days for which discharge is not given.
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Monthly discharge of New Hamakua ditch ot Holehaku weir, nedr Huelo, Maus, for the
year ending June 80, 1920.

Discharge. Total run-off.
Month. ;

Miltion gallons per day- Second-feet| Million Acre-

Maximum, | Minimum.| Mean. (mean). | gallons. feot..
70.6 185 - 49.0 75.8 1 520 4,680
60.3 2.8 58,2 90.0 1,510 4,640
69.3 25.2 49.6 76.7 1,490 4,570
69,2 19.2 37.1 57.4 1,150 3,530
52.1 1.5 23.8 36.8 571 1,750
69.1 .4 33.7 52.1 371 1,140
© 69,8 16.8 347 53.7 1,080 3,300
25.0 11.3 14,5 22,4 421 1,290
74.5 9.2 41.4 64.1 1,280 3,940
70.8 2.2 . 562 8.0 1,690 5170
21.5 11.3 17.7 27.4 548 1,680
41.6 10.5 18.7. 28.9 561 1,720
The period (335 days). .. 74.5 .4 36.4 56.3 12,200 37,400

OLD HAMAKUA DITCH AT HONOPOU, NEAR HUELQ, MAUIL

LocaTion.—250-feet below intake in Honopou Stream and 7 miles by road and trail
west of Huelo. .

RECORDS AVAILABLE.—January 25, 1918, to June 30, 1920.

GaGE.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Sides and bottom of ditch are of hardpan with small amount
of rock and gravel; banks high and steep; straight for 250 feet above and 150
feet below gage. Control is concrete slab 12 inches thick rising 4 inches above
bed of ditch, 5 feet below gage.

EXTREMES OF DISCHARGE.~—Maximum stage recorded during the-year 3.07 feet at

. 4.30 a. m. September 3 (discharge, 52 million gallons per day, or.80 second-feet);
minimum stage recorded during year, 0.29 foot at 5 p. m. February 21 (discharge,
0.03 million gallons per day or 0.05 second-foot)..

1918-1920: Maximum stage recorded, $:24 feet probably at noon December 3,
1918 (discharge, 58 million gallons per day, or 90 second-feet); minimum stage
recorded in February, 1920.

Driversrons.—Ditch heads at Nailiilihaele Stream and picks up water from streams
west of that point.

REeGurLATION.—BYy gates at frequent intervals.

OBsECT OF STATION.—T0 determine amount of water diverted from Territorial lands.

UrinizaTioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well: defined above

" 0.4 million gallons per day. Opeération-of water-stage recorder- unsatisfactory.
Records good when water-stage recorder was operating.

Discharge. measuremmts of Old Hamakua ditch at Hcmopou, near Huelo, Maus, during
the year ending Jume 30, 1920. .

! N Discharge.
Date Made b, hG%ft
ate. e by— o

~ v (foet). | Second. | Million

feet gallons

per day.
0.776 3.8 2.8

1,66 4.3 15.7

.52 .65 -4

.52 .65 4

.63 1.65 1,08

1.42 18.4 11.9
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Daily discharge, in million gellons, of Old Hamakua ditch at Honopeu, near Huelo,
Maud, for the year ending June 30, 1920,

Day. = | July.| Aug. | Bept: | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apt. | May. | June.

L2 02! 1.2'[ 0.1 "

L1 021007 Wk

1.0 .2 .8 .1
8.4 2] 8| A

28 M6 | 1

2% 2l 3| .1-

27 2 -2 .1

14.5 .2 .2 .1

2.9 .2 2 .1

2.2 2 .2 .1

2.0 3, 20 2]

1.9 2 .2 .2 .1

6.4 1 .2 .2 .1

2.4 <1 L2 .2 .1

20.0 .1 .2 .2 .1

75| Bl 201 B 2] .1

8.3 Y PP .1 21 .2 .1

3| «0| 7LCINT les| 2] 2 a1

.3 3.1 N J) SR ) .2 .1 .1
N 2.3 [ I8 PO .1 .2 .1 .00
.5 2.0 .1 .2 .1 .00
L1 1.9 .1 .2 4 .05

. .6 L8 .1 4 .2 .1
.3 L6 .1 2 .1 .05
22{ Lo a Al 1] e
11.2 .8 .1 .1 .1 .06
12,5 90 .1 .3 .1 .06 |.
14.3 .6 .2 .7 11 .06
21| .5 21 3 05| .05
L6 2.0 .2 24 S S S
L5| 28 eceeiecfovencaifecnnnes 26 [ R PO

tmc—-Record not worl properly and discharge es ﬁmaedmmiXKonoga{I)J‘gnsl})erdayastoum
g

July 4-8, 0.3; Oct 4—-9 7.5; 10-15, 0.5; 16-20, 0.4; 21—25 0.3; 26-31, 0.2; Nov. 1~1 19-28, 30; Apr,
1-9, 1.0; May 05; Fane 1-5, 0.2, and 6-30, 0, Low water estima % comparison with flow of
H Floodsestimated mpaﬁsonwithsumdd:schargeof Stream and Old

onopou Stream.
Hamakuadwchatkaﬂua.

Monthly discharge of Old Hamakua ditch at Honopou, near Huelo Maui, for the year
mdmg June 30, 1920.

Discharge. Total run-off.

Month. Miliion gallons per day. Secondfeet| Million | Acre-

Maximum. | Minimum. | Mean. (mean). | galions. feet.
4.3 [ccainiaenns 2,55 3.95 79.2 243
28 67 | 104 | - 200 841
32 .2 4.46 6.90 134 411
............... eeead L2 2.66 53.2 164
............ 05 . 150 .232 - 4.50 14
35 .1 o294 4.55 9.2 280
2.7 .05 .331 512 10.2 32
.1 .0, .081 .125 2.35 7
ceeaneensans .05 10.1 15.6 312 961
8.7 .1 .91 L41 27.2 84
1| . L les| , less > 090 1.80 8
reveninann emepeaaas 1075 18 295 7
............ 0| 28 3.91 927, 2,850

EKAUHIEKOA DITCH A'.l' OPANA WEIR, NEAR HUELO, MAUL-

Locnrox.—;-A short distance below crossing of Opana Siream, 8 miles by road west
of Huelo.

RECORDS AVAILABLE.—January 1, 1910 to June 30, 1920.

Gaee.~—Friez water-stage recorder. .

DISCHARGE MBASUREMENTS.—By 25-foot sharp-crested weir.

CHANNEL AND CONTROL.—Large pool at weir. :

EXTBEMES OF DISCHARGE.—See monthly-discharge table. =
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Diversions.—None.

REequrATION.—By gates at freq uent intervals.

ORBJECT OF STATION.—Opana weir is one of four weirs which measure water wiverted
from Territorial lands by the Old and New Hamak‘ua Lowne, and Haiku ditches,
by the East Maui Irrigation Co.

UrnirzaTion.—Watér used for irrigation of sugar cane.

Accuraey.—Records good.

CooreraTioN.—Daily-diseharge record copied frem records of Bast Maui Irrigation Cé.

The following dlscharge meagdrement was made by Lieut. A. R. Austin:

July 16, gage height, 0.24 feet, discharge, 8.0 million gallons per day or 12.4
second-feet.

Daily discharge, in million gallons, of Kauh@koa ditch at Opana weir, near Huelo, Mam,
Jor the year ending June 30, 1920.

e

Day. July. | Aug. | Sept. | Oct. | Nov. | Dee. Jan. | Feb. Mar. | Apr. | May. | Jane.:
0.5 0.4 158, 04 .0%
32.2 41 153 -4 .4
49.8 4 12.4 4 .4
49.9 41 12.8 -4 .4
76,8 1.3 4| 125 4 .
75.3 42.4 .4 12.4 4 .4
79.1 10.1 .41 12.0 N .4
56,7 3.8 .41 10.1 .4 .4
14.6 2.4 . .4 8.6 4 4
1.3 s 2.1 .4 7.0 -4 .4
.9 1.9 T4 6.2 .4 .4

4 12 60| 80| :4 4

2 31! 4.6 .4 .4
.10 .4 4.5 .4 .

L4 |.. 41 31 4 .4

.4 .4 4 .4

©.4 .4 .4 .4

2.1 .4 .4 4

%1 o4 4 o4

w31 .4 .4 .4

582 .4 4 .4

Sg:i, .4 .4 .4

49.91 14.8 .4 .4

54.8 9.5 .4 .4

68.3 L5 .4 .4

63.4 .4 .4 X

52.0 .4, 4 4

3L3 .4 .4 .4

19.9 .4 .4 .4

22.2 .4 .4 .4

: FE A R b 3

Note.—No flow for days for which distharge is not' given

Monthly discharge of Kaukikoa ditch at Opang weir, near Fuelo, Mam, for the year endi'ng
June 30, 1920.

Discharge. Total o,

Month. ’ ' . R A '

-MiRtion gallons per day. Secondfeet| Million | Acre-

Maximum, | Minimum, | Mean. (meen). | gallons. feet.
TJuly (19 d8YE).ezueeennnn.ne... 2.3 01 7.46 1L5 142 435
August (25 d3ys)..-ve. . eenss 71| 4 2.6 850 |- B68 1,740
September L-18..... 7010 57.3 5 219 3.9 285 875
October & . 494 ve| . swp| 126 | . ‘652 200
14.0 .2 35| - 8.28 0.2 246
541 45 12,6 19.5 352 1,080

19.7 Lof . 9.0/ 13.9 54.0 1

.4 -2 438 .59 3.8 7
o4 4 2.8 LT e L%
C e s a0 g Crga | %
.5 4 40} 620, 131 i )
The year (246 days)... .. 8.4 |- .1 . 9.68 5.0 |-« 2,380 7,810
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LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI.

Looarron.—A short distance west of Halohaku Gulch and 8 miles by road northwest
of Huelo.

RECORDS AVAILABLE —January 1, 1910 to J une 30 1920.

Gaae.—Friez wajeristage recorder. e

DiscEARGE MEASUREMENTS.—Made by shaxp—creeted weir 16} feet long, thh botgom
and end contractions.

OEANNEL AND coNFROL.—Large pool back of weir.

Exmmms .OF DISCHARGE ——See monthlyodxscharge table.

Diversions.—None. ,

RequraTION.—By gatee at frequent intervals. "

OBJIECT- OF STATION.-~Opana weir is one of four weirs which measure water dxverted

. from Tertitorial lands by the.Qld and New Hamakua, Lowrie, and Haiku ditches,

: bytheEastMauiImganoﬂOo oy

UrnizaTioN.—Water used for 1mgauon of sugar cane.

Adcuracy.—Records good.

COOPERATION. —Dmly-dmcharge record copled from records of East Maui Imgatlon
Co. . : A .

The followingdiscliaré measurements were made by-R. D. Khab ahd H. AR
Austin, respectively: ‘
.Oct. 11, 1919: nge hexght 128 ieet‘ dtecharge 88 seeand-feet or 57 mxlhon galloné

per day. sy
July 19: Gage height 1 12 fee't dmchatge 52 mﬂhm gallona per- day o180 second-
feet. -

Dmlg dudlarge, m million gallons of Lowrie dztch at Opana wezr, near Huelo, Maua., for
the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar, | Apr. | May. | June.
2.5 | 81 54.6 | 20.8]| 24.0( 12.6| 55.9 | 18.2| 21.6 | 56.0| 30.2 41,9
51.2 | 55 55.5 | 47.8| 22.5) 12.4| 55.7| 180 12,4 56.1 | 3L8 19.2
43.2| 52.2| 57.5| 37.8 | 1#:64.121| 53,9 | 16,7 | 1.3 | 85.8| 29.1 40,
40.3 53.§ 55.8. 38.7 20.2 18.3 1 5.8 16,9 1] 55.4 %4 %0.?
26.2 + 56.3-! 5481 129 12.5.| 53.41°'16.3| 1147 56.5 .8 180
27,1 55.1| 55.9{ 59.0} 19.8| 11.2| 39,0 15.8| 10.5| 556 | 26.2 18.1
24.0 | 55.0 | 55.7 | &5.4{ :2.9( 113 40.27 -36.8| 10.8( 56.3 | 24| .14}
22.6 | .85.7 | 55.6 | 65.7| 93.6| 11.0| 35.6 | 15.2| 15.4| 66.2| 23.B 13.1
22.0 (“ 547 85.6| 5.2 19.5( 10:8| 32,94 18.0( 8.0 | 55.2 [ 22.8 13.0
29,1 342 55,7 53.2) 19.4! 10.1) 30.8! 184/ 22.0) 551 2L.8 15.9

L]
81.6) 53.8| 56.4| 49.9| 485 9.8( 37.1] 16.6] 14.6 | 550 ) 2L.8 21.7
47.6 | 55.2 | 55.4 | 89.771 2.6 96| 407} 149 4.2 58.4( 2.6 14.1
52.71 56,7 ), 56.1 38.2 -42,31 12.1] 343 142 55.0 | 19.9 40, 4
54.2 | 55.3 | 53.6 30. 37.3 9.1 28.2| 142} 38.7 .51 20.3 23.9
5.0 56.01 541 37.6 | 44.5 89| 26.0| 19.3]| 20.9| 526 19.8 42.1
53.0| 55.8( 40.2 | 35.0| 25.2( 10.5| 244 15.6( 2L7 &665.1| 20.5 19.5
40.6 | 55.9 ! 47.6 | 34.2| 23.4 7.8 326 152 14.3| 53.4| 19.8 20.9
47.6 | 55.6 | 45.1 | 31.56 | 21.8 87| 50.7| 281 544 | 50.4( 19.4 187
42,41 55.2| 43.7) 2.1 | 2.1 83| 3.4} 13.9) 55.2| 46.8| 17.1| 16.8
4.0 53.7( 43.8| 20.2) 19.9| 82| 26.8| 13.7| 53.2( 42.5| 17.0| 15.5
4.2 54.21 36.5 327 189 7.7] 23.4| 13.7| 56.8| 40.8| 16.1 15.3
42.5 ) 53.3| 34.7) 25.4| 185 7.6 44.0; 13.4; 60.7| 37.1 16.1 18.1
49.41 55.3| 37.0{ 26.3{ 17.8| 20.1| 41.2| 40.1; 56.1 | 48.9| 15.3 15.4
43.6| 51.0) 35.4| 29.1| 17.4) 36.7| 284} 13.9) 56.8| 5L7| 133 13.6
51.0 | 47.21432.0; 23.8| 13.3| 19.4| 242 142} b7 5| 4851 147 13.7
53.3 | 45.5| 32.0| 23.7| 14.2| 12.3| 22.5| 13.6| 56.9| 46.5| 13.7 13.2
56.2 | 48.3| 30.2| 29.41 13.3| 349 21.8| 145 56.4 36.3| 13.2 12.5
56.1| 43.9| 20.4 | 24.6| 13.6 | 53.7| 2.5 143 6.2 36.1| 13.7 12.3
54.9( 43.8 20.0| 25.0| 13.1| 544 206 17.6| 56.2 | 345 14.4 13.7
53.6 | 55,4 32.7( 21.6| 13.1| 53.0 19.86 {....... 56.2| 82.3| 12.9 13.8
63.1| 56.4|....... 2L7 [eenea-. 56.6 [ 19.3 |....... 56,2 liaeenen 14,8 {.......
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo; Ham, for the year ending

June 30, 1920
 Discharge. o Total run-oﬁ

Month, 2 . \ N
o Million gallons er d5Y- _tgepandfeet| Million ‘| Acrst -
: ‘ Maximum, | Minimum.| Medn. (mean). | galons. .| feet. .
56.2 22.0 43.4 6.1, 1,350 130
56.4 3.8 5.1 823t 1650 gjoso
57.5 26.0|. 46.41, 71.8 1,390 4,210
59.0 2.8 36.5 5.5 1,130, 3,33

48.5 13.1 23.0 35.61 ¢ 6ot g,
56.6 1.6 187 . 288] . 530 1,780
55.9 19.3 34.4 53.2 1,070 3,270
40.1 | 13.4 16.8] * . 26.0/: 48| . 1,500
60.7 10,2, 36.9 57.1 1,140 . 8,510
56.1 22.3| - 4.5 ' 0!6 1,480 | 1 7 4,560
31.8 12.9 20.1). ::3L1}.; 6. 1,910
42.1 12.3 16.8 306{ 593 1,820
60.7 S 76| 33 5L5 | 12,200 37,400

HAIET m;rcﬁ AT iu.uwu GULCH, NEAR PEAHIL, MAULM
Location.—In botbom of western branch of Manawai Gulch jilst: mst :of Keaau]a—

Opana boundary.
RecorDs aAvamasLe.—October 7, 1914, to June 30, 1920, at present.site snd fxom Janu-
ary 1, 1910, to October 7, 1914, at Peahi weir, on old Haiku ditch. a

GAGE. —-Fnez water-stage recorder installed about October 21, 1914. Daily staff gage
readings prior to that date.

DiscrareE MEASUREMENTS.—Made from concrete footbridge across diteh. .

CHANNEL AND coNTROL.—Control is submerged concrete weir across ditch, ifistalled’
between October 21 and November 18, 1914, rated by engineers of East Maui
Irrigation Co. Shifts slightly on account of gradual accumulatmn of tunnel
débris on upstream side of control;

ExTREMES OF DISCHARGE.—See monthly-discharge table

Drversions.—None. .

RecuraTiON.—By gates at [frequent intervals,

OBIECT. OF STATION.~To détermine amount of water diverted from Territorial hﬂdﬂ
by East Maui Irrigation Co.

Utnization.—Water nsed for irrigation of sugar cane,

COOPERATION, —-Da.ﬂy-dlscharge rocord copled ftom records of East Mam Irngation

- Co.

1 Records published under thé name * Haiku ditch at.Peahi weir, near Huelo, Maui,” after Oct. 7, NM,
in Water-Supply Papers 430, 445, 465, 485, and 515 were really obtained at this statlon R
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JSor the year ending June 30, 1920.
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6,180

. ending June 30, 1920.- -

s

Discharge.

(mean).

mormlonBawid

X

Second-fest || Miltion

Million gallons per day.

Mean.

1.

18.9

Lo

Maximum, | Minimum.

P O NI GO0 D=

b EE N A

83.8

Monthly discharge of Haiku ditch at Manowaei Gulch, near Peahi, Moui, for the year

Mouth.
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NISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Maui at
points other than regular gaging stations are listed below.

Miscellanequs measuremenis on Maui during the year ending June 30, 1920.

’ s : Discharge.
. . %e
Date. ‘Strearn. ' Locality. height
: ¥ | (faet). |Second- é‘g‘lﬁgg
feet. per day.
July 17 | Spreckels ditch. -.| Haipuaena weir, near Huelo, Maui. ..... .7 6.3
t. 6 Koolau ditch... .| Alo division weir, near Huelo, Maui..... 111
%?n. 10 §.....do..... . Alo division weir, near Huelo, Maui..... 5 | 25.5
. 6 | Kailua Stream....... ..| Elevation 330 ft eei near Huelo, Maui.. . 01 . 005
6 [ Nailiilihaele 8tream... .....| Elevation 335 feet, near Huelo, Math..eenlvvuncucnfonansenn . 005
6 | ‘Pa Stfesm........ ..| Elevation 330 fest, near Huelo, Maui... . .04 .08
6 | Papaaea Stream... ..| Elevation 385 feet, near Huelo, Maui. .02 .01
6 | K 8t .. ..| Elevation 330 feet, near Huelo, Maui. .15 .08
7 | West .| Elevation 340 feet, near Huelo, Maui. .08 .06
7 { Punaluu E: .| Near Huelo, Maui....c....ecvaiecnnnnnn .06 .04
7 | Kolea Btresm. Elevation 370 feet, near Huelo, Maui .. 1 .08,
7 | Wahinepe Stream. ;| Near Huelo, MaUi........ccovenveecnnas .2, a0
7 | Waikamoi Stream .| Elgvation 440 feet, near Huelo, Maui. .15 .1
7 | Haipuaena Stream... .| Elevation 360 leet near Huelo, Maui. .05 .03
7 { Puol 0a 8 .| Near uolo, .................. .26 .15
8 | Honomanu Stream. . .| Near Maui .................... .| L8 1,15
27 | Waihee ditch........ Cemenes B elow Eiuway into lower ditch, near |........ 31.5 24.4
27 . Above all laterals near Waildlou, Maui..|........ 88 24,7
Apr. 7 *| Nahiku weir, m ui‘ 57 37
18 - Waihee Aume, near Wanuicu - 3.5 | 2L6
18 |. .| Near Waﬂuku Matti.oeeeceraenancncnnens 28 18.0
) F 8 PR [« JR RN PRI (. J 27 17.8

ISLAND OF MOLOKALI.
HALAWA STREAM NEAR HALAWA, MOLOKEAI.

LocatioN.—250 feet below confluence of two main branches, 2 miles above mouth of
stream and Halawa achoolhouse.
RECORDS AVAILABLE.—August 28, 1917, to June 30, 1920.
Gage.—Stevens continuous water-stage recorder.
D1scHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND coNTROL.—One channel at all stages; straight for 150 feet above and 100
. feet below gage; banks high and steep. Control composed of large boulders;
. ' fairly permanent.
Exmmms OF DISCHARGE.—Maximum stage recorded during year 9.75 feet, 8.15a. m
. January 17 (discharge, 1,070 million gallons per day or 1,660 second-feet). Mini
mum stage recorded during year 0.02 foot, from 4 p. m. October 27 to 7 & m. Oc-
tober 28, and 7 a. m. February 29 (discharge, 1 million gallon‘s .Jper day, or 1.6
~ gecond-feet).

1917-1920: Maximum stage recorded in January, 1920. Minimum stage re-
corded 0.35 foot, October 13-15 and 19, 1917 (discharge, 0.8 million gallons per
day or 1.2 second-feet).

Diversions.—None.

RecuraTion .—None.

OssEcr or sTATION.—To determine feasibility of water-supply project for Halawa vxllacr e

UrnizatioN.—For irrigation of taro and for domestic supply.

Accuracy.—Stage-discharge relation permanent throughout the year. Rating curve
well defined below 80 million gallons per day. Operation of water-stage recorder
unsatisfactory. Records good when recorder was operating and fair for estimated
periods.
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Discharge measurements of Halawa Stream near Halawa, Molokai, during the year Mny
June 30, 1920.

D}scharge.
Million
sma- gallons
per day,
4.1 15.6
1. .76
f| 4
4.0 ~2:ﬁ5
© 82 1, .
22 1& \
LN )

Dmly dzschmge, in nnllwn gallom

T

Halawa Stream ‘near Halawa, Mololm Jor- m
ing June 30, 1920

Aug. Jan. May. | June.
2 | 11 4.2 3.2 6.8
18.6 11 3.0 3.0 iL9
%7 L1 2.8 1180 10.1
18.0 4.2 4,9 1. 2.8 7.2
36 2.2 8.9 2.8 4.5
CHLB Lo{ sr | 2.6 3.5
63 11| 9.9} 2.4 2.7
- 45 L 46 2.2:{.. ‘2.0
1.7 2.8 2.%) 18
26 26 "AEY a1
14.5 2.7 22 26
. 27 4.6 2.8
28 2.7 ‘27 9.6
7 251 91 22 ‘4.3
15.0 2.8 5 8.4 15.2
7.4 2.6 811" 3.2 8.6
6.9 07 - 2.¢ 6.9 |. 3,9 14.4
4.7 16,0 2.1 61|. 6.8
5.0 18.1 1.7 2.7 6.9
2, 54| L7 3.7 3.8
88 37]. L4 2.5 2.9.
14.8 12.8 1.4 2.7 3.
.8.3 58| - L4 2.8 3.
L1 4.4 L3 2,9 2,9
46 3.4 L3 2.8’ 2.7
184 ‘%8 L2 "2 2.3
45 8.2 L1 19 2.8
2.8 L1 » 1.8 3.0
2.4 1.0 L8| -~ 84
26 L7 9.9
a7 L7 beeeeel &

straae. 'Fe b. 17-23

estimated
t.l—l 26 om:?mzl Oct.

eumputed from daily

2& Ng-‘m’ 3.3, MBI'. M,
ofher Molgksl
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Monthly discharge of Haldwa Stream near Haloawa, Molokai, for the year ending June 30,
1920.

. . Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). | gaHons. feet.
Maximum. | Minimum.| Mean. .
14.8 22.9 458 1,410
20.8 32.2 646 1,980
16.2 2.5 . 456 1,400
9.90 15.3 307 942
3.75 5.80 112 345
839 13.0 4260 798
9.15 4.2 284 870
2.66 4,12 a7y 237
25.3. 30.1 785 2,410
1L3 17,5 339 1,040
2.75 4.25 85.3 262
5.50 8.51 165 506
10.9 16.9 3,970 12,200

* ¢ Bstimated by comparison with records of dlscharge of Honokahﬁ Stream; Maui. '

PAPAI-A'U’L s'mm NEAR WAILAU, IOLOW

Loou:ou -—A guarter of 3 mile above mouth of stream, 2 miles east of Wailau landmg,
5 miles by foot trail west of Halawa Vllla.ge, and 61 miles due north of Pukoo
Vlllage .

RECORDS ‘AvAILABLE.—September 17, 1919, to June 30, 1920.

Gace.—Stevens continuous water-stage recorder ingtalled May 22, 1920; Prior to thts
Gurley printing Water-stage recorder used.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbndge near
station.

CHANNEL AND coNTROL.—Rocky and boulder strewn bed and hlgh tocky banks
Control large boulders and gravel. Shifts during floods, - -

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5. 89 feet at 1 a ‘m. October 6

' (discharge, 630 million gallons per day or 975 second-feet); minimum stage
recorded, 1.02 feet February 26:and 27 (dmchargie 1.0 million gallons per da.y ar
1.6 second-feet).

Diverstons.—None.

RegurarioNn.—None. .

Osmc'r or starioN.—To determine amount of water in stream avallable for. n‘ngatlon
‘of leeward side of island. . , ,

Urmazarion . —Erutire flow now wastes into sea. e

Accuraoy.—Stage-discharge relation shifts during heavy floods. Rating curve used
September 17 to October 5 not well defined. Rating curve used October 6 to June
30 well defined below 25 million gallons per day and fairly well defined up to 200
million gallons per day. Operation of water-stage recorder unsatisfactory from
November 7 to March 22 and May 7-22. Records good when recorder was operat-

ing.
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Discharge measurements of Papaleua Stream near Waslau, Molokas, during the year ending
. , © June 30, 1920. o .

Date. " Madeby- o nelght | Socond- | Millien

Daily discharge, in mallion gallons, of Papalaua Stream near Waslau, Molokas, for the
year ending June 30, 1920. N

.

RSN MWW RO BRBEAROD ONAaOR NNOR®

Day.: Sept. | Oct. | Nov. | Mar. | Apr. | May. | Juné.
s L N PR T Bk
2.2 b ) P 22 8.
.3.2 5.0 ¢, 30 -6
2.8 . 11 6.
3.6 10.11}. 4.
.8 . 80 3
126 |- -5.0 2.
9.4 1. 6.2 2.
. g:? . i %0 %.
2.4 i 2.2" 3.
211 2.0 2.
L8 -5,2 3.
L7 3.7 10,
L6 2.3 3.
1.6 2.1 18.
L5 3.1 6.
L5 1.9 17.
2.8 1.4 L8 6.
2,7 L4 43 8.
2,5 L4 6.9 3.
2.5 L8 eeennoenfoenannen 2.4 2.
2.2 LEj.o..... 95 1.9 3.
2.2 Lif........ 47 100 -, 20 2
3.4 L8 leeuennn 42 5.0 2,8 2.
2.2 ) %5 PR 56 " 30 L8 RS
2,1 L4 [o..e..n. 18.4° 2.4 L7 2,
2.0 1.8 5.2 2.1 1.6 8.
2.1 1.6 3.5 L9|. 16 3.
2.1 1.6 2,8 1.8 1.6 2.
2.0 L8 1. 2.6 1.6 L4 8,
i 2.2 EX L8[ ... .

. Nore.—May 7-22, recorder injured by blasting; discharge estimated in million gallons per day as followss
May 6-10, 1.3, Tad ay 1122, 2.1, Estimatesmade by eonfpadson with reeords ofﬁchatggof other Molokai
streams.

Moﬁthly discharge of Papalaua Stream near Watlau, Molokar, for the year ending June
30. 1920.

Discharge. Total run-off.

Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.

Maximum., | Minimum.| Mean.

2.37 3.67 30. 8 © 96
8.37 13.0 259 i 796
27.6 42.7 276 847
9.80 15.2 204
©2.32 3.59 72.0 221
5.05 7.81 152 465
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WAIAKEAEUA STREAM NEAR WAILAU, MOLOKAIL

Location.—Half a, nnl .»ve confluence with Pulena Stream 3 miles south of Wailau -
landing, and 6 mile ¥ rthwest of Pukoo Village.

RECORDS AVAILABLE,—OUctober 30, 1919, to June 30, 1920,

Gaee.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge atstation.

CHANNEL AND CONTROL, —&tream bed rocky and boulder strewn. Bapks steep, high
and covered with vegetation. .Control formed of boulders, éobblesf/enes, and
gravel. Not likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5. 00 feet at 9 40 p.. in Match A1
(discharge, 144 million gallons per day or 223 second-feet), mmmmm stage
recorded, 0.92 foot at 6 p. m. March 7 (dmcharge, 1.3 mﬂhon gallons per da,y or
2.0 second-feet). '

Diversion.—None.

Rzevrarion.—None.

OBsECT OF sTATION.—To determine amount of water available fm‘ irrigation of west

end of Molokai. .
UrnazaTioN.—Small amount being used for irrigation ef taro. Most of flow wastes
into sea.

Accuracy.—Stage-discharge relation shifts during severe floods. Rating curve used
October 30 to January 16 well defined below 30 million gallens per day. Rating
curve used Fanuary 17 to June 30 fairly well defined below 20 million galltms per
day. Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of Waiakeakua Stream near Wailau, Molokai, durmg the yeur
e'ndmg June 30, 1920.

Discharge.
' : . G
' Date. ) Made by— h'eﬁt o
v (feet). | Second- m
feet. g as;
, per day.
1.10 6.0 3.9
1.05 © 5.0 T 832
.08 3.2 2.1
.95 26| | L7
2.02 31 201
227 30.5 | 2.5
1.80 " 21.8 14.1
1.49 13.1 8.4
1.29 8.8 5.7
1.10 4.0 2.8
1.32 - 532 3.4
.22 | 4.9 3.2
1.08 3.4 -2.2
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Daily discharge, in million gallons, of Waiakeakua Stream near thlau, Molokm, fm‘ the
year ending June 30, 1920. .

T J\‘Bb

Day. Nov. | Dec. | Jan.' | Feb.'y -zar. Aj)r. Msy ' Femdé.

IPTESLIENG, (ONE LT 1
| DOR 26| 48 18] "L7|7iss| 45 45
§ 2.7 4.: ig ig 11.} o .g gy g.g
ceeaeeas] 27 § . .5 . 3
4. 28 5.0 ?.:2 1.84 " LB 85 C4% 95
5 ceemeedecananaaaas 8.4 3.6 45| 18 L&l @0 s 22
6 4.8 2.9 9.9 1.9 Ll 8zl RAY> 21
7 43 2.6 54 16.[. ,,1,;, 80 214 L9
8 3.0 2.6 4.5 1.6 "4 8.0 21 1.8
9 3.1 4.2 4,* 1.8 2.3 5.4 2.3 19
0 2.9 28] -8 204 - 22 56{f. 231519
3.3 2.6 38 ... 32 4.8 21 1.8
3.6 2.6 37 31 5.4 2.2 1.9
4.7 2.6 3.5 24| 34 4.7 2.1 2.5
3.6 2.5 3.4 2.0 7.8 4.2 2.8 2.0
15.5 2.5 3.4 L9 5.6 4.1 24| 38
4.0 2.6 3.2 1.9 4.9 4.3 2.8 2.4
3.5 2.5| 15.4 2.0 6.5 3.8 2.2 56
3.3 2.5 4.0 1.9 17.3 1.1 2.6 3.0
3.1 2.4 31 1.8 22 5.5 2.1 3.2
3.1 2.4 2.8 1.8 2t 44| 22 2.3
3.0 2.4 2.6 1.8 28 32)' 20 »
2.8 2.4 7.8 1.9 49 3.1} 2.1 .4
2.8| 118 3.0 .91 31 | 8&6% -21} .2
2.7 3.5 2.6 .81 46 370 21 .1
2.7 3.2 2.5 1.71 48 331 19 0
271 3.4 2.3 161 17.4|- 31F 19 ;9
2.7 3.9 2.2 1.6 1.3} 291 -1.9 .0
2.7 1.1 2.1 1.6 9.9 ;2@» ¢ 1.8 4 9

2.8 18.1 19 22{ 75| “27| isf
26| 1L5 1.8 - 6.9 261 L7%} 0

........ 6.4 1.8 7.0 [eeeend] 21

Norz.—Clock stapped Feb. 11-12; discharge estiated at 2.6 aillich gallans per day. |
Monthly discharge of Waiakeakua Stream near Wazlau Molokei, for the year ending

June 80, 1920
Discharge. Total run-off.
Month. ) Million gallons per day. Secondfoet| Million .] | Acre-
Maximum, | Minimum. (meam)‘f .gallons | et
,2.6 5.71 - 90.5 -+-308
2,4 6.31 127 - -
1.8 -6.36 w7 - 391
16 2.91 - 5.4 67
1.4 23.1 461 - 1,490
2,6 8.63 167 514
7 3:33 - 66.8 - ﬁ
1,8 3.95 76.5 -2
SO N SRRY RS 1,090 3,850

PULENA STREAM NEAR wmu, MOLOKAL

“Location.—Half a mile above confliience with Waiakeakua Strea,m 3 miles south; 6f

‘Wailau landing, and 4 -miles nerthwest of Pukoo Village. .

Recorps AvarLaBLE.—October 30, 1919, to June 30, 1920.

Gaee.—Stevens continuous water-sfage recorder

DIscHARGE MEASUREMENTS.—Made by wading or from footbndge near stauon. L

CHANNEL AND coNTROL—Channel rocky and boulder strewn. Banks steep, hig:h,
and fairly clean. Control boulders and gravel, fairly permanent. . :

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.75 feet at 1.15 a. m. Mamh
24 (discharge, 590 million gallons per day‘er 913 second-feet); minimum. -stage
recorded, 0.89 foot at 7 a. m. June 28 {discharge, 3.0, million gallons per day'br
4.6 second-feet).

48298—24—wsp 516——10
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Drverstons.—None.

REGULATION.—None.

Osyect op sTATION.—To determine amount of water available for irrigation of west

' end of Molokai. )

UrtuizarioN.—Small amount being used for imigation of taro. Most of flow wastes
into sea.

"Accuracy.—Stage-discharge 1 relatlon shifts during floods. Rating curve used October
30 to January 16 fairly well defined below 150 million gallons per day. Rating
curve used January 17 to June 30 fairly well defined below 30 milliori gallons
per day. ‘Operation of water-stage recorder satisfactory. Records good.

Discharge ’measw'ements of Pulena Stream near Wailau, Molokasi, during the year ending

June 30, 1920.
Discharge. .
Date, ' T M h%iagﬁt
ate. ade by—
v (feet). | Second- él‘ﬂlli
feet. per day.
Oct. 2¢ 128 11.8 7.6
Dec. § 1.22 10 6.5
18 1.07 5.6 3.8
2 .. 3,16 194 125
23 2.24 69 4.5
2. 1.96 43 21.5
24 1.45 16.4 10.6
Feb. 12 1.38 17.8 1L5
15 1.06 7.2 4.7
Mar. 16 1.18 9.5 6.2
r. 21 123 10.9 7.1
y 15 1.09 9.0 5.8

Daily discharge, in million gallons, of Pulena Stream near Wailau, Molokai, for the year
ending June 30, 1920.

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.1 16.2 6.0 5.1 34 6.1 1%2

. 4.9 13.4 5.6 4.0 29 6.1 . 5

4.8 10.7 5.4 39| 26 5.8 5.2

19.1 1.0 5.2 4.0 2 5.6 4.6

6.2 13.8 5.6 4.0 23 5.4 5.1

6.3 51 5.5 3.6 19.5 5.1 4.1

5.0 20.0 5.1 3.4 18.0 4.8 3.5

‘4.9 13.4 5.5 18.9 13.2 4.7 .38

- 4.6 10.7 6.1 6.6 1.8 5.5 3.5

5.1 9.5 7.8 4.8 10.6 4.6 5.9

4.6 871 97| 28 10.2 4.6 3.4

4.1 9.8 9.5| 81 12,9 4.6 4.1

4.0 8.3 6.6 38 11,6 4.3 10.0

3.9 7.3 6.1 10.8 9.0 4.7 4.5

41 7.0 5.1 7.8 8.4 5.2 15.9

7.4 6.8 5.0 8.3 7.8 5.2 7.0

47| 640 54| 12.9 7.2 4.5 17.0

4.1 10.1 5.4 29 12.0 4.5 8.2

5.7 3.9| 129 46| 65 | 184 3.9 6.0
5.9 3.9 10.4 45 58 1L8| - 41 4.6
56 3.8 9.2 4.6 47 8.2 3.9 £2
5.8 3.8 21 4,7 | 137 7.2 4.2 1 4.3
5.0 72 10.2 5.8 95 37.0 3.8 4.1
5.0 10.0 9.0 431 121 12.4 3.8 3.9
4.7 7.3 8.0 41 126 9.7 4.0 3.8
AT 1.0 7.6 4.1 61 8.4 3.8 3.3
4.7 16,4 8.0 4.0 34 7.6 3.6 3.4
4.4 12.8 7.4 3.9 24 7.8 3.4 3.3
4.4 44 6.7 7.8| 187 6.8 3.3 3.3
4.3 37 6.6 |.oveennn 16.6 6.4 3.3 9.4
........ 34 6.0 [eeeneees] 16,2 ovenens| 145 eeeo....
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Monthly discharge of Pulena Siream near Wailau, Molokai, for the year ending June

30, 1920.
Discharge. Total run-off,
Month. Million gallons per day.
d-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum, Mean.

4.3 7.15 1.1 215 658
3.8 1.6 17.9 361 1,100
6.0 1.7 21.2 424 1,300
3.9 5,62 8.70 163 500
3.4 33.5 51.8 1,040 3,190
6.4 14.3 22.1 429 1,320
3.3 4,87 7.54 151 463
3.3 5.90 9.13 177 543
.................................... 2,960 9,070

PELEKUNU STREAM NEAR PELEEKUNTU, MOLOKALIL

Location.—Half a mile above confluence with Lanipuni Stream, 2 miles south of

Pelekunu landing, 6 miles north of Kamalo Village, and 12 miles by trail north-
west of Pukoo.

Recorps avamaBLE.—December 1, 1919, to June 30, 1920,

Gaae.—Stevéne continuous water-stage recorder.

DiscearGE MEASUREMENTS.—Made by wading or from suspension footbridge 1,000
feet below station.

CHANNEL AND cONTROL.—Stream bed rocky with scattered boulders. Banks steep
and rocky. Control large boulders wedged into cleft in rock ledge, seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.67 feet at 4 p. m. March 22
(discharge, 290 million gallons per day or 449 second-feet); minimum stage re-
corded, 1.65 feet at 10 p. m. March 7 (discharge, 1.8 million gallons per day or 2.8
second-feet),

Diversions.—None.

RecuraTioNn.—None.

OBsECT OF 8TATION.—To determine amount of water available for irrigating West
Molokai.

UrmazatroN.—Small amount being used for irrigation of taro. Most of flow wastes
into sea. .

Accuracy.—Stage-discharge relation permanent during the year. Rating curve well
defined below 30 million gallons per day. Operation of water-stage recorder

satisfactory. Records good.

Discharge measurements of Pelekunu Stream near Pelekunu, Molokai, during the year
ending June 30, 1920.

Discharge.
Dat Made b, hGa et
ate. e by— ei a1
(feet). | Second- M;xllhon
feet gations
* | per day.
Dec. 2,41 215 13.9
2.07 7.3 4.7
1.89 4.2 2.7
1.80 4.0 2.6
178 3.9 2.5
Feb. 1.84 5.1 3.3
Mar. 17 1.92 5.9 3.8
Apr. 2.00 6.9 4.5
y 1.78 4.0 2.6
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Daily discharge, in million gallons, of Pelekunu Stream near Pelekunu, Molokai, for
the year ending June 30, 1920.

Day. Dec. | Jan. Feb. | Mar Apr May. | June.
2.3 9.3 3.6 2.1 7.4 4.1 5.1
2.3 7.8 3.5 2.0 6.5 3.8 3.5
2.3 6.2 3.4 2.0 6.2 3.6 3.2
9.5 6.8 3.3 2.0 6.2 3.5 2.9
3.6 8.5 3.3 2.0 6.9 3.4 3.3
3.8| 25 3.1 2.0 " 6.4 3.3 2.6
3.1 10.5 3.1 2.0 5.4 3.1 2.4
3.0 7.4 3.2 4.5 4.6 3.0 2.3
2.9 6.4 3.2 3.0 4.3 3.3 2.6
3.3 6.0 3.4 2.3 4.2 2.9 3.3
3.2 5.6 16.3 4.2 3.1 2.3
2.9 8.3 5.0 5.6 2.9 2.9
2.7 5.8 21 5.7 2.8 6.2
2.6 5.0 3.0 5.0 4.1 3.0 3.1
........ 4.6 2.5 3.9 3.7 3.0 9.47
4.5 2.4 3.5 3.5 3.0 4.8

28 2.6 3,1 3.3 2.9 8.7

10.5 2.6 7.3 7.7 2.7 4.6

7.4 2.3 24 18.6 2.6 3.3

2.5 6.4 2.3 27 8.0 2.6 2.7
2.5 5.7 2.3 14.4 5.4 2.5 2.5
2.5 8.5 2.8 55 4.5 2.5 2.5
61 5.7 3.5 37 17.5 2.5 2.4
7.4 5.2 2.4 33 8.7 2.5 2.3
5.2 4.8 2.2 34 6.4 2.5 2.3
7.1 4.5 2.2 20.0 5.7 2.4 2.2
9.3 4.8 2.1 12.6 5.1 2.3 2.2
7.3 4.2 2.2 9.8 5.4 2.3 2.2
13.6 4.0 2.3 8.0 4.6 2.3 2.2
1.6 3.9 eennnnn 7.6 4.2 2.3 3.3
18.3 3.7 Jemencnnn 6.4 |........ 8.4l.co...t

Note.—Dec. 15-19, recorder not working properly; discharge estimated at 2.7 million gallons per day.
Feb. 11-13 clock was run down; discharge estimated at 4.2 million gallons per day by comparison wi
records of discharge for other Molokai streams. *

Monthly discharge of Pelekunu Stream mear Pelekunu, Molokat, for the year ending
June 30, 1920.

[

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
- (mean). gallons. foet.

Maximum. | Minimum.| Mean.
61 2.3 8.75 10. 4 209 642
28 3.7 7.58 11.7 235 721
........... 2.1 2.94 4,55 85.4 262
55 2.0 12,2 18.9 379 1,160
18.68 3.3 6.33 9.79 190 583
6.4 2.3 3.00 4.64 93.1 285
9.4 2.2 3.44 5.82 103 317
................................................ 1,290 3,970

LANIPUNI STREAM NEAR PELEKUNTU, MOLOKAIL

LocatioN.—Half & mile above confluence with Pelekunu Stream, 2 miles south of
Pelekunu landing, 6 miles north of Kamalo Village, and 13 miles by trail northwest
of Pukoo.

RECORDS AVAILABLE.—December 1, 1919, to June 30, 1920.

GacE.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from suspension footbridge 200 feet
below gage. :

CHANNEL AND coNTROL.—Channel rocky and boulder strewn, banks high and rocky.
Control bouldersand gravel. Shifts during extreme floods.



* ISLAND OF MOLOKAL 148

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.00 feet at 6.15 a. m, March 13
(discharge, 312 million gallons per day or 483 second-feet); minimum stage recorded,
0.69 foot at 11.30 p. m. December 22 (discharge, 2.0 million gallons per day or 3.1
second-feet).

Diversions.—None.

ReeuLaTION.—None.

OBiEOT OF stATION.—To determine amount of water available for irrigating West
Molokai.

UmmLizaTion —Small amount being used for irrigation of taro. Most of flow wastes into
sea.

Accuracy.—Stage-discharge relation permanent during year. Rating curve fairly
well defined between 2 and 10 million gallons per day. Operation of water-stage
recorder satisfactory. Records good.

Discharge measuremenis of Lanipuni Stream near Pelekunw, Molokai, during the year
ending June 30, 1920.

Discharge.
Date ' Made b hG' et Millio:
ate. e by— eig] _ illion
(feot). | 50004~ | gallons
: per day.
Dec. 1 0.75 3.0 1.95
4 .82 6.0 3.9
5 .74 3.8 2.4
12 .72 3.6 2.3
14 .71 3.4 2.2
Feb. 14 .75 3.8 2.4
Mar. 17 .78 3.6 2.3
Apr. 22 .78 4.2 2.7
ay 18 .72 2.9 1.9

Daily discharge, tn million gallons, of Lanf'}mni Stream near Pelekunu, Molokai, for the
w

ydur-ending June 30, 1920.

Day. Dec. | Jan. | Feb. | Mar. { Apr. | May. f June.
2.8 7.2 2.8 2.4 4.5 3.6 3.3
3.0 5.4 2,8 2.4 4.3 3.0 2,7
2.8 4.5 2,7 2,4 4.1 3.0 2,8
8.1 4,5 2.6 2.6 4.3 3.0 2.6
2.8 4.3 2.7 2.4 6.8 2.8 2.6
2.6 14,2 2.7 2.4 5.0 2.7 2.2
2.6 5.9 2.6 2.2 4.9 2.6 22
2.6 4.5 2.6 4.8 g.s 2.6 2.4
2.7 4.0 2.7 3.0 .6 2.7 2.6
2.7 3.6 2.8 2.7 3.3 2.6 3.0
2.6 3.4 3.6 3.3 2.7 2.2
2.6 3.6 3.4 4.3 2.7 2.8
2.6 8.2 24 3.8 2.6 4.9
2.6 3.2 2.7 4.0 3.2 2,7 2.8
2.4 3.2 2.7 3.6 3.0 3.0 6.2
2.7 3.2 2.6 3.3 2.8 2.8 4.0
2.4 15.7 2.1 4.0 2.8 2.7 7.6
2.4 4.7 2.8 6.1 3.2 2.7 3.8
2.2 4.3 2.6 88 13.0 2.6 3.2
2.1 3.6 2.6 61 5.0 2.6 2.8
2,1 3.4 2.6 17.2 3.4 2.4 27
2.1 4,1 3.7 ked 3.4 2.4 2.6
85 3.4 3.4 42 36 2.2 2,4
7.3 3.6 2.7 33 6.2 2.1 2.6
3.4 3.3 2.4 39 4.7 2.1 2.4
4.0 3.0 2.4 14.8 4.0 2.1 2.2
7.5 3.0 2.6 7.9 3.8 2.2 2.4
6.3 3.0 2.6 6.2 3.4 2.2 2,6
25 3.2 2.8 5.2 3.3 2.2 2.2
18.6 3.0 . 4.9 3.2 2.4 3.4
F14 3.0 |.. . 4.5 |eeraennns 2.7 Jeeenanes

Nore.—Feb. 11-13 clock run down; discharge estimated by comparison with records of discharge for
other Molokai streams, at 3.0 million gallons per day.
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Monthly discharge of Lanipunwu Stream near Pelekunu, Molokai, for the year ending

June 80, 1920.
Discharge. Total run-off.
Month. Million gallons per day.
Second-feet | Million Acre-
(mean). zallons. feet.
Maximum. | Minimum. Mean.
85 2.1 7.92 12.3 246 753.
15.7 3.0 4.59 7.10 142 437
3.7 2.4 2.76 4,27 79.9 246
77 2.2 14.8 22.9 460 1,410
36 2.8 5.34 8.26 160 492
3.0 2.1 2.58 3.99 80.1 245
7.6 2.2 3.07 4.75 9.2 283
.............................................................. 1,260 3,870

WAIKOLU STREAM AT PIPE-LINE CROSSING, NEAR KALAUPAPA, MOLOKAL

LocatioN.—At elevation of 300 feet, 1 mile above mouth of stream and 5 miles south-
east of Kalaupapa.

RECORDS AVAILABLE.—June 2, 1919, to June 30, 1920.

GaGE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading

CHANNEL AND CONTROL.—Stream bed sand, gravel, and boulders. Right bank
steep and rocky. Left bank is overflowed at high stages. Control is concrete
caging to 8-inch water main and is permanent. :

EXTREMES OF DISCHARGE.—Maximum stage recorded, 7.61 feet at 6.10 p. m. April 19
(discharge, 538 million gallons per day or 832 second-feet); minimum stage recorded,
3.91 feet at 10 p. m. June 9, 1920 (discharge, 3.8 million gallons per day or 5.9
second-feet).

Drversions.—Intake ditch to Kalaupapa water supply diverts about 2.5 million
gallons per day at elevation of about 500 feet. Some of this water returns to the
stream just below the station.

ReeurATION.—By diversion only.

Os3EcT OF 8TATION.—To determine amount of water available for proposed power and
irrigation project for leper settlement.

UriizatioN.—Part of water used for irrigation of taro. Remainder wastes into sea.

AccuracY.—Stage-discharge relation permanent. Rating curve well defined between
4 and 50 million gallons per day. Operation of water-stage recorder unsatisfac-
tory until March 3. Records good when recorder was operating.

Discharge measurements of Waikolu Stream at pipe-line crossing, near Kalaupapa,
Molokat, during the year ending June 30, 1920.

Discharge.
noight
Date. Made by— e :
v (feet). | Second- m
feet. per day
Aug. 10 | A H, WoOng. .o iiiiiiiiiiiiieiiaiatiateaneae e 3.97 89 5.8
Nov. 3 | B. F. Rush.. 3.94 7.4 4.8
: do... 3.94 5.3 3.4
.. 3.92 8.7 4.3
.. 4.70 88 44
Apr. 2 ..... L Y 3.9 7.5 4.9
28 |..... L TR 3.9 7.2 4.6
June 30Q |..... 5 L s 3.93 6.6 4.3
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Daily discharge, in million gallons, o / Waikolu Siream at, pipe-line crossing, near Kolaw-
or

papa, Moloka: the year ending June 30, 1920.

Day. { July. | Aug. | Mar. | Apr. | May. | June. || Day. | July. | Aug. | Mar. | Apr. | May. | June.
1... 6.4 86 1 ...... 5.7 57 6.1 16..... 6.7 5.4 5.7 8.3
2... 6.4 83 |....... 5.4 5.4 6.1 17..... 5.4 5.1 57]  -83
3....0 T.94...... 4.5 5.4 5.4 5.4 {1 18..... . 6. 511 "871 &7
4. 6.4 ... 4.5 5.4 5.4 5.1 | 19... 58 73} &7 5.1
5... 6.4 . ... 4.5 57 5.7 5.1 | 20..... 47 12.8 5.1 4.8
6....] 8.7 4.1 6.4 5.4 4.8 3 671 5.1 4.5
7. 6.1 4.1 5.7 5.4 4.8 8.6 ‘B,7 &1 4.5
8 57 1. 4.8 5.4 5.4 4.5 6.1 . a3 « 8.1 4.5
9 57 |. 5.1 5.4 5.4 4.1 6.11. 831 48 4.5
10.. 5.4 |. 4.8 5.1 5.4 4.5 6.7 - 20, 8.7 48 4.5
... 54 5.4 6.1 5.4 4.8 7.1 12.4 574 .48 4.5
12.. 9.4 |. 6.7 5.1 5.4 4.5 10.2 |. 7.9 5.4 5.1 4.5
13.. 7.1 1. 64 6.4 5.1 7.9 1.9 7.1 5.4 4.8 4.5
14.. 7.1 1 6.4 57 5.4 5.1 © 6.4 8.7 5.4 4.8 4.5
15....] 10.6 12.8 5.4 5.4 &3 i 30.....| 10.2 }. 6.1 5.7 4.5 4.8

31... 9.0 ool BT jaeaeid] AT Lol

NotE.—Mar. 1-2, recorder not working and dlscharge eshmated at 4.5 million ga.llons pem day .

Monthly discharge of Waikolu Stream an@pe-lzm crossing, near Kalaupapa, MQloka@

Jor the year ending June 30, 1920.
Discharge. Total run-off.
Month. Million galtons per day. )
8 d-feet| Million {: 'Acre-
: (mean) galloms., {. feet.
Maximum. Mmimum Mean.
- .'“. 13 B
7.24 11.2 224" 689
' 4 e .
650 ‘10,1 |- ‘@ 2@ | 618
5. 50 8.51 @166 |
. '8.00 9,98 6186 517
8.00 12.4 @248 761
6,50 10,1 a 188" 518
© 14,1 21, 8 P 4gR L 1,340
9,09 141 1 e e 837
5.26 8.14 | 193 {: 500
.32 8.23 160 490
X 1.3 2,68 |- 8,200

o Estimated from rainfall dsta and comparison with redords of dischargy of mﬁacentsteedms: )
MISCELLANEOQOUS MEASUEEKEUTS

Measurements of streams and ditches on the island of ‘Molokai at
points other than regular gaging stations are hsted below. -

Miscellaneous measurements on Molokai during the yqar ending June 80, 1920.

T

R i| - Discharge.
Date st Localit ' o
ate. ream. : ity. nd- Millllzgsl
- : feet |82

- . per day.
Aug. 7 Elevation, 1, 300 feet, near H Wa.. . . 0.15 0.09
7 .| Elevation, 1 ,200 feet, near Halawa. g, .0 .02
7 . At Puahaumn near Wailau... .4 .03
7 Hakaa.ano, near Wailau.. cenae .08 .06
7 - .09 .06

7 | 415§ 31

9
13.5 8.7
9 125 Ieet above ]u.uetwn wnh Papalaua, near 1.9 1.2
Whailau. o
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Discharge.
Date._ Stream. Locality. Second-| Million
feot w‘““"da"’
Y.
Aag. 9| Wailau......_.............. 1 mileg above mouth, near Wailau.............| 67 43.5
9 f...- do.(. ................... vg\;ﬁa confluence with Kahawaiki Stream, at | 42.5 2.5
9 Tnbutary of Wailau from | N ia;rn mouth and about 1 mile from Wailau .85 .56
9 K ................. 1mile sbove confluence with Wailau Stream..... 3.2 2.0
9 Uppertarod:tehon Kaha- | Near Wailatle. coeeeicieiiiiieiecoirnconnnn . .4 .25
10 { Waikoha. .. .| 300 !eet below aright branch at elevation 900 feet 7.7 5.0
10 §.:... do..... . Eleva.tlon Golil)p feet, near Kalaupapsa......cocee.-. 7.2 4.7
104..... do........ cevevessmnens Ehvatil%r;itso feet and above upper ta.ro patches, 8.6 5.6
near
11 PO 1 100 feet be!ow Blg S rings branch and 1,000 feet | 18.2 11.8
10 ter ly | Ne: Kﬁg upapa. 4.2 2.7
Kala:ga a2 water su] ar £y VO eeerecmnecnensennennanees 3
ps %itch pply pap:
10| K apa water supply Pipe-line intake near Kalaupapa. .e.ccceeoan-n.. 1.56 L0
10 Blﬁprﬁi!ngs Branch of Wai- | Near Kalaupapa...ccueceascanracnosnnccaniacans 2.6 1.65
11 g W (Elevaticn 850 feet and 500 feet below Junction | 13.0 8.4
% . d Kuikuiakea streams, near
elekun
1 {..... L, 1 TR Elavaﬁon 460 feet and 100 feet above mouth of | 9.9 6.4
, b Pilipilau Stream, near apa.
j ) I PO 1 PR Below Big Bra.nch and above all taro | 23,2 15.0
ditches, near P
1 Pelekunu tributary from Midway!’ between Kaxmlm and Pilipilau streams, .10 .08
‘1t Langilau. beesanes PRI 300 feet above mouth, near Pelekunu............ L4 .9
11 puni...........c..0...| 200 feet below junction of two branches, near | 6.6 4.2
Polekunu.
11 Ao, 300 feet above mouth, near Peleklmu 8.4 5.4
11 P?leftunu tributary from | Opposite Lanipuni, near Pelekunu.. .07 .05
11 | Big Sptmss Branch of Pele- {-50 feet above mouth, near Pelekunu. .. 2.0 L3
11 | Little kﬁ‘!};lrmgs Branch of l@outh, near Pelekuntt- . .o.ocoveeenneiamnannnnn. .40 .25
11 Pehhmu tributary from | Below Big Springs Branch, near Pelekunu. ...... .10 .08
11 P palin ................. Mouth, at Pelekunu ............................. .35 .25
12 t Branch of Waweal... Trail crossing, near PeleKunt. . .cueevreerceeanan .12 .08
- 12 Le Branch of Weweai. ... posite obd iaro patches, near Pelekunu....... 1.75 L1
Nov. 1| Pelekunu..... avteaenaanan evation 580 feet and 600 feet below junctionof | 4.6 2.9
snsha Kuikniakea streams, near Pele-
1 %ieet above mouth of Lanipuni, near Peleknnu 6.0 3.9
1 . Mout.h, near Pelekunu. .95 .6
1 . 4.1 2.6
1 .2 .15
4 | Kalaupapa water Near Kalaupapa. . .ccoocieennevneinnuennnenees 1.2 8
fg?ayatplp&mgﬁ o SAanpaps
Dec, 8 Wﬂkoln. oo ne e glevatiqnsmieet,near Kalaupapa..cocveaeeaenn 4.7 3.0
8 ag:pa wate; suppy PAPB .+ eevnencrvancrnccansensncnnccan] Sut 2.2
Kalau apa water-supply .9 .6
m ewsy at pipe-line in-
Mar. 6 Kala:g:pa water supply 2.8 1.85
Kalaupapa wa.ter supply .5
::is way at pipe-line m -
. o.
Apr. 2 Waikolu ................... Elevation 650 feet, near Kalaupapa........ccac... 5.5 3.55
M 3 Y, (¢ B, Elevation 600 feet, near Kalaupapa.. 4,4 2.8
2 Kalaumgapa water supply Near Kalaupapa. . cccvecueentaencvensnaccnoncnas 2.9 1.9
2 Kala apa water supply |..... (i T teevescesseintocntatstasnsanann 1.15 .75
ewa.y at plpephs";l%piily-
Below Big Springs Branch, near Kalaupapa...... 14.4 9.3
Elevatms 630 foot, near KAIBADADA. ... r 1 as 3.1
28 asgnpa water mpply Near Kalaupapa. [ svseemsconsonnan eeeel L1 o7
way at pipe-line in-
June 30 |.....do.... tereeeineennecoes .....do.......................................... Lo .85
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ISLAND OF HAWAIIL
OLAA FLUME AT KAUMANA, NEAR HILO, HAWAIL

Locarron.—1,000 feet above house of Olaa Sugar Co.’s ditchman at Kaumana and 7
miles by road above Hilo.

RECORDS AVAILABLE.—December 2, 1917, to April 18, 1920. Station discontinued
November 24, 1920, but record unreliable after April 18, 1920.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from foot plank across flume 5 feet above gage.

CHANNEL AND coNTROL.—Channel is semicircular Armco metal flume 46 inches in
diameter, straight for several hundred feet above and below station. Control is
bottom of flume, not well defined but permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.77 feet at 6 a. m.
August 11 (discharge, 16.3 million, gallons per day or 25.2 second-feet); minimum
stage recorded during year, 0.57 foot at 6 p. m. January 23 (discharge, 1.1 million
gallons per day or 1.7 second-feet).

1917-1920: Maximum stage recorded, 1.77 feet at 1 p. m. April 3, 1918, and
August 11, 1919 (discharge, 16.3 million gallons per day or 25.2 second-feet);
minimum stage recorded ~0.07 foot at noon December 31, 1917 (discharge, zero).

Diversions.—None.

ReauraTioN.—By head gates.

Ossecr oF sTAaTION.—To determine amount of water diverted by flume.

UrmuizatioN.—For fluming cane to Olaa Sugar Co.’s mill and for water supply for mill.

AccurAcy.—Stage-discharge relation practically permanent during year. Rating
curve fairly well defined above 1 millign gallons per day. Operation of water-
stage recorder unsatisfactory. Records fair when recorder was operating.

Discharge measurements of Olaa flume at Kaumana, near Hilo, Hawaii, during the year
ending June 30, 1920.

Discharge.
o Gage
Date. Made by— 1(1&1& )1.; Sc;eond— g.ij‘;”di’f;
eet, per day
Feb. 22 | Reld Jerman. .. civeenneiiiiiirierencniirsncacssscanncssnsanes 0.66 2.4 1.56
- 2 PO U AR .62 1.9 L2
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Daily discharge, in million gallons, of Olaa flume at Kaumana, near Hilo, Howai, for the
year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. Jan. | Feb. | Mar. | Apr.
4.3 8.9 12.4 3.0 1.6 13.4
4.2 8.4 13.6 3.0 1.8 13.0
4.7 8.1 13.0 2.7 1.6 12,6
4.8 7.6 13.0 2.5 Lb 12.6
4.4 7.8 13.0 2.2 14 13.2
4.1 8.8 1.2 2.1 1.3 1.6
3.8 9.8 10.6 2.3 1.3 4.3
3.4 10.4 11.6 8.6 1.2 8.9
3.2 12.8 12.8 1.6 1.2 9.1
3.0 16.0 12.0 7.1 1.2 v 9.1
2.7 13.8 11.4 0.6 1.3 1.2
2.5 11.6 11.4 9.3 1.6 12.0
2.3 11.0 1.4 9.8 1.9 1.8
2.2 11.8 10.2 9.8 L7 12.4
2.4 11.6 10.2 8.6 1.6 1.8
2.9 10.6 9.8 7.6 1.5 11.0
3.2 10.0 9.1 6.7 1.6 10.2
3.2 10.4 1.8 9.8
3.0 10.8 . 2.5 l..uen..s
2.9 10,0 4.4 {ean....
2.8 10.8 6.4 |.

3.0 10.8 5.7
4.1 10.2 5.3
4.1 12.2 4.7
4.0 13.0 4.3 |.
4,3 12.0 4.0 }..
4.6 11.2 3.5 |.
5.1 12,4 3.2 1.
7.0 12,2 3.1
8.8 1.4 3.0
8.8 10.6 |........

Monthly discharge of Olaa flume at Kaumana, near Hilo, Hawaii, for the year ending June

30, 1920.
Discharge. Total run-off.
Month. Million gallons per day.
gellons per day Second-feet| Million | Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

8.8 2.2 3.99 6.17 : 124 380
16.0 7.6 10,9 16.9 337 1,040
13.6 3.0 8.76 13.6 263 807
4.2 1.2 5,36 166 510

WAILUKU RIVER NEAR HILO, HAWAII

Location.—Below confluence of all main branches. 300 feet above intake of Hilo
Electric Light Co.’s power canal and 1} miles above Hilo.

REecorDs avaiLaBie.—March 21, 1911, to July 21, 1913, and January 2, 1918, to Octo-
ber 19, 1919. Station discontinued February 26, 1920, but no rating after October
19.

Gage.—Stevens continuous water-stage recorder. March 21, 1911, to July 31, 1913,
Barret and Lawrence water-stage recorder at same location and datum.

DISCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and 350
feet below gage; right bank slopes gently; left bank steep and high. Control is
concrete diversion dam and portal of power canal; permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year,16.15 feet at 3.30
p. m. October 7 (discharge, 4,120 million gallons per day or 6,370 second-feet);
minimum stage, 5.56 feet at 10.20 a. m. October 7 (discharge, 31 million gallons
per day or 48 second-feet).

1911-1913; 1918-1919: Maximum stage recorded during period of record 24.5
feet, high-water mark of flood February 19, 1918 (discharge estimated from exten-
sion of rating curve, 9,000 million gallons per day or 13,900 second-feet); minimum
stage recorded, 4.11 feet June 7, 1912 (discharge, 21 million gallons per day or 32
second-feet).

Drversions.~—Hilo boarding school ditch and several plantation flumes divert small
amount of water above station.

REecuraTioN.—None.

OssEcT oF sTATION.—T0 determine amount of water flowing from Territorial lands.

UrmuzatioN.—For power, fluming sugar cane, and irrigation of taro.

Accuraoy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory. Records good.

The following discharge measurement was made by Reid Jerman:
February 23, 1920: Gage height, 6.96 feet; discharge, 24.8 second-feet or 16.0
million gallons per day.

Daily ducharge, in million gallons, of Wailuku River near Hilo, Hawaii, for the year
ending June 30, 1920.

Day. July. | Aug. | Sept.| Oect. Day. July. | Aug. | Sept Oct.
96 957 45 57
90 274 40 54
90| 2,140 40 50
96 809 36 50
132 535 34
50
154 356 38 90
132 254 436 68
54 142 274 146 57
54 656 190 85 81
54| 1,010 166 85 o
54 565 154 76 85
50 334 132 88 161
50 294 116 64 142
60 222 116 60 108
68 206 102 57 124
L T 2 190 85 57

Nore.—July 1-7 no record, paper not feeding properly on recorder. Discharge estimated at 60 million
gallons per day.

Monthly discharge of Wailuku River near Hilo, Hawasit, for the year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. | Mean.

161 50 71.3 110 2,210 8,780
1,010 90 213 330 6, 590 20, 300
2,140 45 249 385 7,470 22,900
438 34 80.6 125 1, 4,700
................................................ 17,800 54,700
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HILO BOARDING SCHOOL DITCH NEAR HILO, HAWAIIL

LocaTion.—200 feet below upper crossing of county road at Piihonua and 3} miles
west of Hilo.

RECORDS AVAILABLE.——FebI‘lLary 23, 1918, to November 30, 1919. Station -discon-
tinued February 26, 1920, but no records of value after November 30, 1919.

Gage.—Gurley 8-day water-stage recorder.

DisCcHARGE MEASUREMENTS.—Made by 3-foot sharp-crested weir with full con-
tractions.

CHANNEL AND CONTROL.—Weir basin is pool about 10 by 20 feet having a set of baffles
15 feet above weir to prevent velocity of approach.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.20 feet at 6 a. m.
October 21 (discharge, 7.8 million gallons per day or 12.1 second-feet); minimum
stage recorded during year, 0.27 foot at 2 p. m. October 7 (discharge, 0.9 million
gallons per day or 1.4 second-feet).

1918-1919: Maximum stage recorded, 1.25 feet at 6.45 p. m. April 24, 1919,
weir overflowed (discharge, approximately 8.3 million gallons or 12.8 second-
feet); minimum stage recorded, 0.04 foot at 5 p. m. July 12, 1918 (discharge, 0.05
million gallons per day or 0.08 second-feet).

Diversions.—Ditch diverts from Wailuku River. One small diversion above
station used rarely for luming cane. -

RecurarioN.—By spillways and check gate for diversion.

Omsyect or sTaTION.—To determine amount of water diverted by ditch froma Wailuku
River, Territorial water. ]

UrLizatioN.—For irrigation and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Conditions at weir are good below
a discharge of 2.2. million gallons per day. Above that point there is a slight
velocity of approach. Operation of water-stage recorder satisfactory. Records

good.
The following discharge measurement was made by Reid Jerman:
February 26, 1920: Gage height, 0.50 foot; discharge 3.5 second-feet or 2.2 million
gallons per day.

Daily discharge, in million gallons, of Hilo Boarding School ditch near Hv,lo Hawass,
Jor the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. Nov. Day. July. | Aug. | 8ept. | Oct Nov.
L8 14 3.1 1.1 2.1 1.6 2,0 1.9 L6 2.4
1.8 L4 3.0 1.0 1.9 1.6 2.0 L7 L6 21
L6 1.4 3.5 L0 1.7 1.6 2.0 1.7 L5 LY
L5 14 3.0 1.0 1.5 L5 1.9 1.7 L8 i:'l
1.4 L6 3.0 1.0 L4 1.4 1.8 1.6 3.0 &
1.3 1.7 2.9 L0 L5 1.1 L7 L5 6.0 2.7
L2 L7 2.8 L5 LS5 1.5 17 L5 4.1 2.5
1.2 L7 2.7 2.1 1.2 L2 2.0 1.5 3.8 2.4
1.1 2.2 2.6 1.8 L2 L1 2.1 14 4.0 2.3
L2 2.7 2.5 L7 L2 1.2 2.0 1.3 3.5 2.3
1.4 2.5 2.5 15 1.2 1.2 19 1.2 3.0 2.2
1.4 2.3 - 2.4 14 1.2 L1 2.0 1.1 3.0 2.2
1.4 2.2 2.3 1.3 1.9 L5 2.1 1.1 3.0 2.5
1.4 2.0 2,2 12 3.8 1.7 2.0 1.4 27 2.4
L6 2.0 2.1 1.3 3.5 L5 2.0 1.2 2.4 2.3

16 A 3 24 |coenann
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Monthly discharge of Hilo Boarding School ditch near Hilo, Hawais, for the year ending
June 30, 1920. -

Discharge. Total run-off.
Month. Million gallons per day. o dfeot| Mill Acre-
Maximum. | Minimum. | Mean. (mean). | gallons. feet.
1.8 1.1 1.40 2.17 43.5 133
27 1.4 1.93 2.99 59.8 184
3.5 1.1 2.08 3.22 62.4 191
6.0 1.0 2.16 3.34 67.0 205
3.8 1.2 2.04 3.18 681.3 188
................................................ 294 901

LOWER HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAIL

Locarion.—Just below portal of last tunnel from Waipio Gulch, half a mile south-
west of Pacific sugar mill, at Kukuihaele. The ditch diverts all ordinary run-
off from headwaters of Waipio basin below Upper Hamakua ditch.

REcorDS AvarmaBLE.—July 18, 1910, to June 30, 1920.

GacE.—Watson water-stage recorder.

DisCHARGE MEASUREMENTS.—Measured by weir consisting of six 5-foot panels, sharp
crested and with a good stilling basin above. Current meter measurements made
in ditch below weir have checked determination by weir formulas within 2 per
cent.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Accuracy.—Records good.

CooreERrATION.—Records furnished by the Hawaiian Irrigation Co.

UriizarroN.—For irrigation of sugar cane and for domestic supply.

OBJECT OF STATION.—To0 determine amount of water diverted by ditch from the
Waipio bagin below the Upper Hamakua ditch.

Daily discharge, in million gallons, of Lower Hamakua ditch at main weir, near Kukuihaele,
Hawaii, for the year ending June 30, 1920.

Day. July. | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
35.5| 32.7) 39.6| 28.4| 26.3| 23.7| 441} 24.4| 20.5| 30.0| 25.2 21. 4
47.6 ] 41.1| 40.2| 28.7| 26.6)| 23.5) 43.7| 24.2| 25.2| 32.8| 25.5 2L 5
34.6 | 381| 51L.2| 284! 29.1( 23.5] 4.5 241 | 23.9| 33.2( 24.4 211
36.1| 40.4] 40.0| 28.1| 26.3| 29.4| 34.9| 241 | 22,7 | 33.6| 24.3 2.8
44,3 | 41.7) 38.9| 28.1| 25.8| 311 32.1| 23.5| 23.3| 33.2| 24.1 21.3
32.3] 42.0) 34.9) 27.3| 25.8| 28.1) 32.2) 23.6| 30.6 | 33.7| 23.8 21.3
29,31 40.1| 34.8; 28.1| 26,11 26,9| 353 23.5 | 346 34,0 23.9 21,4
28,7 | 46.3} 359 | 27.7| 25.8' 256 | 33.4 | 23.5| 27.5| 33.8| 24.5 21.4
28.7| 37.6 | 342 27.5| 25.8 25.4 29.9| 23.1! 25.2| 33.9| 26.0 21.4
33,8 37.7| 356 27.5| 255 24.6| 28.9 | 22,9| 24.4| 33.1| 25.2 21.8
37.9 | 48.2| 35.9| 27.1| 34.2| 24.3| 290.3| 23.01 23.7| 33.7| 242 30.8
30.5 42.9| 33.0f 27.2| 31.3! 24.1| 29.5] 26,4 23,3 32,1 23.2 21.9
30.5| 45.5| 32.9] 26.5| 20.3| 24.1| 28.7| 24.6| 24.5| 30.8| 23.8 26. 4
39.2| 36.5| 32,3 26.3| 28.3! 24,1 284! 30.1{ 22,9 33.3| 23.2 35.5
42,0 | 42.7| 315 26.3| 29.9| 23.5| 27.9] 256, 225! 33.7| 23.1 26.0
37.0 | 32.7| 29.9) 26.3 20.9| 23.5| 26.9!| 24.2| 22.4| 32.1| 23.2 22.9
3L.7| 43.4| 20.9| 25.8| 27.1| 23.5| 26.9 | 24,1 21.8}| 3L1| 229 26.5
28.9( 381 29.9{ 25.8| 26.5| 23.5| 281! 34.9| 27.9| 29.5| 22.6 36.8
28.9( 47.51 20.9| 258 259, 23.5) 27.9 ) 27.9| 39.7| 283 22.6 30.4
20.1| 40.0( 29.9| 26.5| 25.2| 23.5| 26.2 | 23.7| 40.5| 27.4| 22.9 25.3
33.1( 351 20,9} 27.2! 25.2| 23.2! 25.2 | 20.11 34,3 | 26.8! 22.6 24.2
42,0 32.8| 20.5| 27.2| 25.2, 22.9| 30.0| 35.8| 32.0| 26.3| 22.4 26,8
36.3 ( 482 20.3( 26.5| 25.2| 3.6 346 | 31.0| 342 288 22.1 24,5
32,2 45.7| 29.3| 25.8| 246 | 549 | 32.8| 26.9| 33.5) 32.7| 2L8 23.2
39.2| 30.3| 29.3| 25.8| 24.6 ! 36.2 | 20.0 | 24.8| 33.6 | 20.4| 21.8 22.6
39.0| 36.4 20.3; 26.3| 24.3| 28.1| 27.3| 242 32.3| 27.8| 2.8 22.6
37.8 | 4L1| 28,7| 25.2( 24.2| 37.0| 26.3| 281 33.6| 26.7| 2.8 23.4
40,3 | 387 28.7| 25.2| 24.6| 47.8 | 25.4| 25.6| 32.1| 26.1} 2L5 22.4
30.9 | 43.2 | 20.1 | 25.2| 24.1 | 42.0| 25.2| 26,7 | 284 | 258 2L5 22.4
36.1| 53,21 28.7| 25.2| 24.1| 42.0| 25.2|....... 28.3 | 25.5| 2L5 30.7
42.0] 50.3 ....... 25.2 |....... 42.0 ) 24.9....... 20.2 [....... 21.3 }..... .
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Monthly discharge of Lower Hamakua at main weir, near Kukuihaele, Hawaii, for the
year ending June 30, 1920.

Discharge. Total run-off.
Month. Million gallons per day.
Second-feet| Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean.

47.6 28.7 35.6 55.1 1,100 3,390
53.2 32.7 41. 4 64,1 1,280 3,940
51.2 28.7 33.1 512 992 3,050
28.7 25.2 26.7 41.3 828 2,540
34,2 24.1 26.6 41.2 797 2,450
54.9 22.9 29.3 45.3 907 2,790
4.1 24.9 30.4 47.0 942 2,890
35.8 22.9 26.0 40. 2 754 2,310
40.5 218 28.6 4.3 888 2,720
34.0 25.5 30,6 47.3 919 2,820
26,0 21.3 23.2 35.9 718 2,210
36.8 211 24.9 38.5 746 , 2290
54.9 21.1 29,7 46.0 10,900 33,400

TUPPER HAMAKUA DITCH AT PUUALALA AND RESERVOIR NO. 3 WEIRS, NEAR
KUKUIHAELE, HAWAIL

Locarion.—Puualala weir is in Lalakea tract, adjacent to forest reserve and close to
Kaala Mountain and Pacific sugar mill fence. Reservoir No. 8 weir is on a branch
from main ditch just before it enters reservoir No. 8, about 1 mile south of Puua-
lala or main weir.

RECORDS AVAILABLE.—January 1, 1913, to June 30, 1920. Records given herewith
show the combined flow of the main ditch and its diversion to reservoir No. 3
which occurs above the main weir.

Gaae.—Watson water-stage recorder at each weir.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weirs with good stilling basins
above.

ExXTREMES OoF DISCHARGE.—See monthly-discharge table.

Diverstons.—This ditch diverts all ordinary run-off from upper headwaters of Waipio
Gulch.

OBsECT OF sTATION.—To determine amount of water diverted by ditch from Terri-
torial lands.

UrinizarioN.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Records good.

CooreraTioN.—Records furnished by Hawaiian Irrigation Co.
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KEHENA DITCH NEAR KOHALA, HAWAIIL

LocatioNn.—At old Honokane weir, just below head of West Branch of Honokanenm
Gulch, 13 miles by trail southeast of Kohala Ditch Co.’s headquarters at Hawi
and 15 miles by road and horse trail southeast of Kohala post office.

REecorps AvarLaBre.—December 28, 1917, to November 30, 1919. Station dis-
continued February 25, 1920, but no record of value after November 30, 1919.

Gace.—Stevens 8-day water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from s plank across ditch 100 feet above old weir.

CHANNEL AND coNTROL—Weir basin has concrete walls and is about 25 feet long and
20 feet wide. Control is old wooden weir of three 5-foot panels, with imperfect
contractions and no longer sharpcrested.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.40 feet at 9. 40
p. m. August 31 (discharge, 64 million gallons per day or 99 second-feet); min
imum stage recorded, ditch frequently dry. ‘

1917-1920: Ma)umum stage recorded 2.16 feet at 8.15 p. m. Ianuary 27, 1918
(discharge, 113 million gallons per day or 175 second-feet); (revised data) min-
imum stage recorded, ditch frequently dry.

Drversrons.—Ditch diverts water from about 22 small streams,

Recurarion.—By head gates.

OsiEect oF sTaTioN.—To determine amount of water diverted from Territorial lands.

UriLizatioN.—For irrigation of sugar cane. . .

Accuracy.—Stage-discharge relation permanent. Rating curve well defined above
0.5 million gallons per day. Operation of water-stage recorder fairly satisfactory,
but observer failed to note gage height when changing records after September
28, and neglected to keep recorder going from October 4 to December 26. Staff
gage readings used September 28 to November 30. As ditch was dry during
much of this time, records are good as far as published.

Discharge measurements of Kehena ditch near Kohala, Hawaii, during the year ending

June 30, 1920.
Discharge.
Gons h
Date. Made by— ’ height
v (fe§§. Second- g%uozg
feet. per day.
July 3| H. A R, Austin. ....ooooiiiiiiiiiiiiiiiii it . 0.27 7.1 4.6
Feb. 25 | J. E. StOWAT e e e eee e aaeaeeieenenecaeeaamannnennann .13 1.9 125

Daily discharge, in million gallons, of Kehena ditch near Kohala, Howaii, for the year
ending June 30, 1920.

Day. | July. | Aug. | Sept. { Nov. Day. July. | Aug. | Sept. | Nov.
6.6 5.0 26 5.5 15.8 7
14.9 8.8 10.1 2.2 17.7 .4
4.5 8.4 22 | .8 10.1 -4
5.5 18.4 8.1 (. .4 22 .3
8.1 11.8 7.51. .8 7.8 .2
3.0 10.4 4.2 21 5.2 2 fo......
2.0 9.0 3.0 30 4.0
1.1 9.8 9.6 4.7 9.0
7 4.5 4.2 2.4 8.8
5.7 13.2 2.6 24 4.2
5.8 21 2.6 15.9 6.4
2.0 12,9 1.8 24 9.4 |.
4.4 27 1.3 23 7.8 .
28 6.6 .9 10.2 2 |
22 29 7 14.0 25
11.6 36

Nore.—No flow Sept. 26 to Nov. 11 or Nov. 17-30.
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Monthly discharge of Kehena ditch near Kohala, Hawais, for the year ending June $0, 1920.

Discharge. Total run-off.
Month. Million gallons per day. -
Second-feet | Million Acre-
(mean). gallons. feet.
Maximum. | Minimum. Mean
b 101 30 0.4 9.83 15.2 305 935
August.......cooooiiieiiii.. 36 4.0 13.3 20.6 411 1,270
September (25 days. . ... 26 .05 4.28 6.62 107 3
ctober..... ... ... .ooioiial 0 .0 0 0 0
November (5 dayS)eccerenan... 1.3 .1 .54 .84 2.7
The period. .....ccoielfomiiiiiiiesfoeiriiiiies e et 826 2, 540

MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Hawaii at
points other than regular gaging stations are listed below.

Miscellaneous measurements in Howait, during the period ending June 30, 1920.

Discharge.
Localit; hG’a et
ocality. eig
Date. Stream. (fect). | Second- Q‘;fﬁ%g‘;
feet. per day.
Sept. 12 | Kohala ditch............... Above Honokane Gulch, near Kohala...; 0.86| 11.3 7.3
1918,
12 .85 1.8 7.6
Nov, 8 101 13.1 8.5
Jan. 3 2.38 7 35.5 22.8
1919,
Mar. 25 2.22| 33 21.4
May 3 1.34| 185 12.0
July 5 1.37 | 19.9 12.9
Feb. 24 .76 9.0 58
1920.
July 2| Left Branch of Holualoa... 30(1){feet abovereservoir, near Holualoain |........ .03 .02
ona.
2 | Right Branch of Holualoa. .| 400 feet above reservoir...........ccoveefeanannes .02 .01
2 | Smalltributary............ 1 mile northeast of reservoirnear Holua- |........ .02 .01
loa, in Kona.
2..... 5 1+ T PN 0 R PR .05 .03

48298—24—wsp 516——11
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Haiku ditch at Manawai Gulch, near Peahi,
. .- 132-133
Haiku Stream near Heeia, Osha._...._._____. 6869
Haipuaena Stream at Haiku-uka boundary,
near Kailiili, Maui

near Huelo, Maui
Halawa, Molokai, Pipiwai Stream near......
Waialana Stream near_._____.__..__.._..
Halawa Stream near Halawa, Molokai. .__ 134-136
Hapgalei, Kauai, Chipa ditch near__.
Kalihiwai River near___._....._.....__
Kupna ditch near. -
‘Waioli Stream Dear-.moceeceeeecceceenn 53-54
Hanslei River near Hanalei, Kaual. .
Hanamaulu ditch near Lihue, Kauai

Hanapepe ditch at Koula, near Eleelo, Kaual. 26-28 |

Hanapepe River at Kouls, near. Eleels,

Hawali, gaging-statlon recordson....____..
miscellaneous measurements on...
Heela, Oahu, Kaiku Stream near__.___._.... 68-69 |
Hilp Boarding School ditch near Hilo,
150-151

Lowrie ditch near_ ... ... ...
Manuel Luis ditch pear..._.._._....... 110-11F
Nailiilihaele Stream near. - .. 113-114 134
New Hamakua ditch mear___.__...._.. 125-128
0ld Hamakua ditch at__ oo 128-129
0Old Hamakua ditch near_._._....__... 118-119
Pap Stream near. 134
Pa Stream near. 134
Punaluu East Springnear. ... -13&
Puohakamoa Stream near. —--- 96-07,134 -
Spreckels ditch near...._ 108-109, 134
Wahinepe Stream near..__.... ... 134
‘Waikamoi Stream near_.._._ 103-107, 134
‘West Punaluu Stream Bear. .. .. ......- 38
. L ' -
Investigations, authority forl ... R -2
K.
Ka.haakes Stream nesr Wailau,. Molokal,-.... 148

Hilo, Hawaii, Olag flume near... _..... den. MT-148
Wailuku Rivernear_._._..... rmmmm—— 148-149

Heolualos - Stream, Left Branck of, bear °

Holualoa, Hawadi .. __......... ~15&
Right Branch of, near Holualoa, Hawaii. 155
Hounokahau Stream near Honokabau, Mawi_ 78-75
Honokawsi ditch near Lahaina, Mant_______ 57F
Honolua ranch, cooperation by......... 4
Honolulu, Oshu, city of, cooperation by 3
county of, cooperation by._.._..._... 3
East Manos diteh near.__..___.._.

East Manoa Stream near.
Kalih{ St near.
Maole ditch, mauka station, near...__._. 59-60
Maole diteck pear____ ..o
Nuuanu' Stream near.
West Branch of Manea Stream near. _... 63-64
Honomanu Stream st Hai]m»uka boundary,

Honopou Stream near Huelo, Maui_..._... 123-125
Hoolawaliilii Stream near Huelo, Maui. ... 116-12}
Hoolawanui Stream near Huelo, Maui_____ 121-123

Huelo, Maui, Alo Stream near..______ e 9890
Center ditch near..._._. ceeo 1111120
Haipuaena Stream near_.________.____ 90-91, 134
Honopou Stream near 123125
Hoolawaliilii Stream near_....._....... 119-121
Hoolawanui Stream near_____._........ 121-123
Kailua Stream near.

Kauhikoea diteh near._

Koolau ditch near___

Ka.ﬂﬁh, Maui, East Branch of Puohakamoa
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Kailiili, Maui, East Branch of Waikamoi Lahainaluna Stream above pipe line intake,
Stream near..._......occao- 99-101 near Lahaina, Maui_._...._.__._ 7779
Haipuaena Stream near___.___________... 88-89 .| Labdina, Maui, Honokawai diteh near. _ 1517
Honomanu Stream near_._.____.________ 84-85 Lahainaluna Stream near__._.._..._ - T1-79
Kailua Stream near.__.__.__________.. 114-116 | Lenipuni Stream near Pelekunu, Molokai... 142-
Middle Branch of Puohakamoa Stream 144, 146
"o, 1T N 93-94 | Lelemaku Stream near Wailau, Molokai_._. 145
' West Branch of Puohakamoa Stream “ | Libue ditch near'Lihue, Kauai . ....._.:.... 33-34
t MeAT e 94-96

‘West Branch of Watkamoi Stream near . 101-102
Kailua Stream at Haiku-uka boundary, near

: + Kailiili, Mawi....__.___ P 114-116

¢ -near Huelo, Mawi. _.._____._____.._ 116-118, 134
Kalafipapa, Molokai, Big Springs Branch of

Waikolu Stream near_ _..._____ 146

Pelekuna Stream mnear_ ... .. ..._..__. 146

Waikolu Stream near_.._:._.__._. 144-145, 146
Kalsmpapa water-supply intake ditch near

Kalaupapa, Molokai.__...._.... 146
Kalaupapa watersupply wasteway near

Kalaupapa, Molokai..___....__. 146

Kalihi Stream near Honolulu, Oahu........ 55-57

Kalihiwai River near Hanalei, Kauai.._..__ 47-49

Kamenechune ditch near Waimea, Kauai.__. 24-25

Kanaha ditch near Lihue, Kauai...__.___._. 36-37
Kapaa River near Kealia, Kauai .__________ 40-42
Kapahi ditch near Kealia, Kauai_.___...._. 42-43
Kauai Electric Co., cooperation by._._....... 4
Kauai, gaging-station records on,....._.._.__. 7-55
miscellaneous measurements on_.......- 56
Kauaikinana Stream near Waimea, Kauai.. 8-10

Kauhikoa ditch at Opana weir, near Huelo,
Mawi e 129130

Kaukonshua Stream, Left Branch of North
Fork of near Wahiawa, Oahu_.. 71-73
Right Branch of North Fork of, near

Wahiawa, Oahu._...___.__.__... 69-71

Kawaikol Stream near Waimea, Kauai._..__ 10-12
Kealia, Kauai, Anahola ditch mear..._....... 4647
Anahola River near._......oo.oooo_... 44-45

+ 'Kapaa River near.._.___.______......... 40-42
Kapahi ditchnear_ ... __.._ 42-43

Keanae, Maui, Honomanu Stream near. 86-87, 134

Koolau ditchnear___....._______.._____. 82-84
Kehena ditch near Kohala, Hawaii....._. 154-155
Kokaha ditch at camp No. 1, near Waimea,

Kauai. . oo eaoos 18-20
below tunnel No. 12, near Waimea,
Kauai-...t .. 20-22
Kekaha Sugar Co., cooperation by.-......... 4
Koaiea Stream near Huelo, Maui..__...___. 134
Koaie Stream, Main Left Branch of, near
Waimea, Kauai .. .. ... 55
near Waimea, Kauai...__.__ P, 14-15, 55
Koha.ls ditch above Honckane Gulch, near
Kohala, Hawaii.________....... 155
Kohala, Hawaii, Kehena ditch near...... 154-156
Kolea Stream near Huelo, Maui.._......._. 134
Koolau ditch near Huelo, Maui.._._.._..... 134

near Keanae, Maui_..._.__..._________... 82-84

near Nahiku, Maui...a.u oo _o..____. 134
Kukuihaele, Hawail, Lower Hamakua ditch

........................... 151-152
meeeee 152-153
............ 52-53

Lihue, Kauai, East Branch of North Fork of

Wailua River near _ 38-39
Hanamaulu-ditch near. ... doene 32-33
Kanaha ditch near._:.__.._ -~ 36-87
North Fork of Wa.ilua Rivet near.._.... 34-36
South Fork of Wailua River near.._._... 30-31

Lihue Plantation Co., cooperation by R, 4

Lower Hamakua ditch at main weir, near
Kukuihaele, Hawali__.___._.__ 151-152

Lowrie ditch at Opana weir, near Huelo,

Maaui . - 131-132
M.

Makee Sugar Co., cooperation by._...____... 4

Manoa Stream, West Branch of, near Hono-
lulu, Oshu. . 62-64
Man’s water, definition of ... ... [}

Manuahi Stream at Koula, near Eleele,
) Z€:01 T S 28-29

Manuel Luis ditch at Puohakamoa Gulch,
near Huelo, Maui_...._....... 110-111

Maole ditch, makai station, near Honolulu,
Oahu__.__ el £0-62
mauka station, near Honolulu, Oahu._.. 59-60
Maaui, gaging-station recordson...___...._. 73-134
miscell measur s on. 134
Million gallons, meaning of_..... &
Miner’s inch, definition of. .. _......._. - £
Molokai, miscellaneous measurements on.... 145

N.

Nahiku, Maui, Koolau ditch near_...___.... 134
Nailiilihaele Stream near Huelo, Maui...... 113~
114,134

New Hamakua ditch at Halehaku weir, near
Huelo, Maui. .. oicocmmancen 127-12¢
at Honopou, near Huelo, Maui...__... 125-126

Nuunanu Stream below reservoir No. 2
wasteway, near Honolulu, Oahu. 57-59

0.
Qahu, gaging-station records on._.... e 55-73
miscellaneous measurementson. ......... ey

Olaa flume at Kaumana, near Hilo, Hawaii_ 147-148
01d Hamakua ditch at Honopou, near Huelo,

Matd et 128-129

at Kailua, néar Huelo, Mam- . 118-119

Olowalu ditch near Olowalu, Maui........_. 79-81

Olowalu Sugar Co., cooperation by ..o aao-. I's

Olowalu, Maui, Ukumehame Stream near.., 81-82
P.

Pa Stream near Huelo, Maui_...........__. 134

Papaaes Stream near Huelo, Maui_ ...
Papalaua Stream near Wailau, Molokai__... 136~

137, 145
Papaling Stream at Pelekunu, Molokai. ..... 144
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Paumalu Stream near Pupukes, Oshu....... 73 | Wahiawa Water Co., cooperation by....._.. 4
Peahi, Meui, Haiku ditch near.._._._..._. 132-133 | Wahinepe Stream near Huelo, Maui......... 134
Pelekunu, Molokal, Lanipuni Stream near... 143- | Waiahulu Stream near Waimea, Kauai..._.. 55
144,146 | Waiakeakua Stream near Wailau, Molokai. 138-139
Left Branch of Weweai Stream near....... 148 | Waiakoali Stream near Waimea, Kauai 12-14
Papaling Stream af.._ ..o __... 146 | Weialae River near Waimea, Kauai._ ... 16-18
Pilipilau Stream near_...._.___..._. .- 146 | Walalana Stream near Halawa, Molokai.... 145
Right Branch of Weweai Stream near_._ 146 | Waihee ditch near Wailuku, Maui........_. 134
Pelekunu Stream, Big Springs Branch of, Waikamoi Stream, East Branch of, at Haiku-
near Pelekunu, Molokai. ... 146 uka boundary, near Kailiili,
Little Springs Branch of, near Pelekunu, % £Y P 99-101
MoloKai. oo oeocncccaan near Huelo, Maui. . --- 103-107, 134
near Kalaupapa, Molokai. West Branch of, at Haiku-uka boundary,
near Pelekuna, Molokai.......... . near Xailiili, Mami-......... 101-102
Pilipilau Stream near Pelekunu, Molokei.... 146 | Waikolu Stream at pipe-line crossing, near
Pioneer Mill Co., cooperation by..c.ccecue-- 4 Kelaupape, Molokai......_... 144-145
Pipiwai Stream near Halawa, Molokai. 145 Big Springs Branch of, near Kalaupapa,
Pohakuloa Stream near Wailau, Molokai.... 145 DY ED 1G] < S 146
Princeville plantation, cooperation by . . 4 near Kalaupapa, Molokai. ....._._..._.. 146
Pulena Stream near Wailen, Molokai...... 130-141 | Wailau, Molokai, Kahaakes Stream near.... 145

Punsluu East Spring near Huelo, Maui..... 134
Puohakamoa Stream, East Branch of, at
Haiku-uka boundary, near Kai-

Yiil, Mawio oo 91-93
Middle Branch of, at Haiku-uks bound-
ary, near Kailiili, Maui. .. ...._.._..... 93-04
near Huelo, Mat. oo oooee oo 96-97, 134
‘West Branch of, at Haiku-uka boundary,
near Kailiili, Maui.._.........._ 94-96
Pupukes, Oshu, Paumalu Stream near..._.. 73
water reserve ““C”’ No. 1 near.... 148
water reserve “C’ No.2near.._._...... 145
R.
Run-off in inches, definition of..._ .. ....... &
8.
Second-feet, definition of ... ... ... 5
Second-feet per square mile, definition of..... 5
Spreckels ditch below Kaaiea Gulch, near
Huelo, Maui_.._..._..__....__ 108-108
near Huelo, Maui- - - ... ooooo__. 134
Btewart, James E., and assistants, work of_.. 7
T.

‘Tables, explanation of . . - 6
Terms, definition of . ..o oo 46
U.

Ukumehame Stream near Olowalu, Maui.... 81-82
United States Army, cooperation by......._. 34

Upper Hamakua ditch at Puualala and reser-

voir No. 1 weirs, near Kukui-
hepele, Hawaii ooo.ooooouoe 152-153

w.

Wahiawa, Oahu, Left Branch of North Fork
of Kaukonahua Stream near_.___. 71-73

Right Branch of North Fork of Kaukona-
hua Stream near..___c.oooo..__. 69-71

Lelemaku Stream Dear - .....cococeceeee-
Papalaua Stream near.
Pulena Stream near- ..
Waiakeaknua Stream near..._..........
Wailau Stream at Wailau, Molokai
near Wailau, Molokai_._._.___..___..____
Wailews Stream at Hakaaano, near Wailau,

MoloKai - - e e aiiaaas 145

‘Wailua River, East Branch of North Fork of,
near Lihue, Kauai. oo 38-39
North Fork of, near Lihue, Kauai....... 34-36
South Fork of, near Lihue, Kauai....... 30-31
Wailuku, Meui, Waihee ditch near__.._._._. 134
Wailuku River near Hilo, Haweaii-._.._... 148-149
Wailuku Sugar Co., cooperation by....._... 4
Weaimee ditch near Waimea, Kausi....._... 22-23
Waimea, Kauai, Kamenehune ditch near... 24-25
Kauaikinane Stream near . - ._....coo..-. 8-10
Kawaikoi Stream near .« oo ceooeee.. 10-12
Kekaha ditch near- . .o.coooooceeaas 18-22
Koaie Stream near- .- - -.ooceueeaane 14-15, 55
Main Left Branch of Koaie Stream near. 55
‘Waiahulu Stream near. ....o.cooceueenon 85
‘Waiakoali Stream near. .._...coamanan 12-14
Waialae River near. .o..ao . locooaoos 16-18
‘Weimes River near Waimea, Kauai.. . 78
Waimea Sugar Co., cooperation by... — 4
Waioli Stream near Hanalei, Kauai._..-.._.. 53-54

Water reserve “C” No. 1 near Pupukea,
[£1:1 1) DR 145

‘Water reserve “C’ No. 2 near Pupukea,
(613 <1 U, 145

‘West Punaluu Stream near Huelo, Maui.... 134
Weweai Stream, Left Branch of, near Pele-

kunu, Molokai_ ... .ocoao.. 146

Right Branch of, near Pelekunu, Molokai 146
Work, division of - - - v e oo 7
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